














We've improved on the best! And all 
these improvements are fully described 

in our 24 pp. Publication RFP-60 — 
fabricated steel frames @ rolling key 

or electro-pneumatic friction clutches 
(each the best of its kind) @ pneumatic 
balancing @ higher speeds @ extraordinary 
accuracy @ a host of other features — 

but it is worth your while to send for 
RFP-60 — NOW! 





STEEL FRAMES INSURE 
AGAINST RISK OF 
REPLACEMENT 


virtually indestructible 


one-piece fabrication 
uniform sections give 


i hag balanced stresses, 
] superior rigidity, 
accuracy and long 





tool life 
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JOSEPH RHODES AND SONS LIMITED - BELLE VUE - WAKEFIELD 
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Soeltatast 


with the spelter coating that holds fast 


GALVANIZED SHEETS 


Uniform coating 


High resistance to corrosion 





Easy ‘workability’ 


‘Speltafast’, with its tight and uniform coating, is 

so well bonded that it will withstand seaming and lock 
forming, and all stamping and drawing operations 
within the range of the steel base. 

‘Speltafast’ is available in plain sheets up to 48” wide 


‘Speltafast' is also available in coils, 


2040 ibs. min (depending on gauge), in gauges from 18 to 32, and 


in lengths from 36” to 144”. Corrugated sheets are 


available in various profiles. 


Richard Thomas & Baldwins (Sales) Limited 


Sheet and Plate Department, 47 PARK STREET, LONDON, W.1 Telephone: Mayfair 8432 
MITRE WORKS, EAGLE STREET, WOLVERHAMPTON Telephore: Wolverhampton 27771 
613-620 ROYAL EXCHANGE, MANCHESTER 2 Té e: Deansgate 7525 
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sael-je HEAT TREATMENT 
FURNACES 





The range of Stordy heat treatment furnaces include 
batch, pit and continuous types, heated by oil, 

gas or electricity, with indirect firing when required 
The Stordy system of forced air circulation is 

unique in its efficiency and in providing rapid heating up 
rates and uniform heating conditions throughout 

the chamber with maximum fuel economy 

Stordy heat treatment plant includes all the necessary 
materials handling equipment robust charging 

and discharging machines, conveyors, transfer tables, 
loading and unloading racks. 





Iilustration above 

Electrically heated, air circulated batch- 
type furnace for aluminium. 

Working temperature 600° C., the furnace 
being complete with electric heater 
batteries and circulating fans, designed for 
ease of removal 


Ilustration right 

High temperature heat treatment oven for television tubes. 

The oven has a heated length of 206 ft. being provided with eleven 
combustion chambers, circulating fans and thermostatic controls for a 
maximum temperature of 450° C. 


DESIGNED AND 
FABRICATED BY 


STORDY 


Stordy have full manufacturing facil- 
ities at their new Wombourn Works 
and design staff, technicai and service 
engineers in the field combine to 
provide a completely integrated 
furnace design and building service. 


STORDY ENGINEERING LIMITED 
CUMBRIA HOUSE GOLDTHORN HILL WOLVERHAMPTON 


Telephone: Wolverhampton 37341 


SM SE 6124 
Editorial Contents. page 867 Classified Advertisement pages. 101 
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of 
SHEFFIELD 
Auxiliary Equipment for 
Strip Mills, Box and 
; Tube Works 





Full range of Slitting Machines 
for .005” up to 4” thick Coils: 
6"- 48” wide and 1 cwt. to 10 tons 


FRED CAM (ENGINEERS) LTD,, 5 Jonn sr., suerrieto 2 


Telegrams : ‘“* Camshef, Sheffield 2°" Telephone Nos. 51824 and 52339. 
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Quite a problem this 


- trickiey now that we’) 
( 


using Stainless steel! 


li il 


WN 


\ \ 


Can we solder it . 


vet be sure of a 


h IN il perfect joint: 


Wi 


| | Using a new process? 


Planning a new product? Using a new material? 


The jointing problems that 
these produce can be solved for you 
free of charge—by the new service that FRY’S now 
offer to Industry . . . “* The Solder Advisory Bureau” 
Whatever your jointing problem, send it to FRY’S. Their 
Confidential Report on your problem is 


completely free and contains expert recommendations. 


—It costs nothing to find out from 


IFRY’S| SOLDER ADVISORY BUREAU 


A new Service to Industry by Fry's Metal Foundries Ltd., Tandem Works, 

Merton Abbey, London, S.W.19 Telephone: MITcham 4023 (7 lines) 

And at 

MANCHESTER KIDDERMINSTER * GLASGOW DUBLIN 
MR?’114 


























SHEET METAI 


\ 


INDUSTRIES 


s 


Where STRENGTH 


and 


LIGHTNESS 
combine 


Like the industrious ant, a John Thompson transport 
pressing is called upon to bear loads and stresses several 
times its own weight. With skill, technical knowledge 
and unique experience, John Thompson specialists 
design pressings that produce maximum resistance to 
shock and stress, with a minimum thickness of metal 
This economy of metal enables John Thompson to 
produce pressings, to extremely accurate dimensions 
with similar economy in cost. 


For the past 50 years John Thompson have supplied 
pressings and components for motor and commercial 
vehicle and rail transport purposes to all leading 
manufacturers in the transportation’ industries 


JOHN THOMPSON 
MOTOR PRESSINGS LTD. 


For detailed information write or ‘phone 

John Thompson Motor Pressings Ltd., 
Wolverhampton 

Telephone: BILSTON 41121 
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q WILKINS & MITCHELL 


i 


STRAIGHT-SIDED 
SINGLE-ACTION 
T.R. SERIES 

— POWER PRESSES 
WILKINS ¢ wiry 1, 2 and 4 POINT 
| | SUSPENSION 









These many features, 
essential for 

greater productivity 
are embodied in this 
range of Wilkins & 
Mitchell Power Presses 
—the presses that 

cut costs... 


e HIGH TORQUE CLUTCH 


© DEEP-BEAM 
ALL STEEL SLIDE 


e@ ALL-STEEL HEAVY 
SECTION FABRICATED 
CONSTRUCTION 


@ FULL ECCENTRIC DRIVE 


e@ HEAVY DUTY DEEP 
GUIDED DIE CUSHIONS 


e FOR AUTOMATIC 





FOR AUTOMATION 
FUNCTION 


@ FULL-FLOW 





CIRCULATING 
LUBRICATION 
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STRIP MILL COLD REDUCED 
STRIP MILL HOT ROLLED 
ALL GRADES AND QUALITIES 


BLACK C.R.C.A. P.F. 
ZINC COATED 
GALVANIZED FLAT & CORRUGATED 
LEADCOATED AND TINNED 


BLACK M.S. SECTIONS 


ROUNDS 
FLATS ANGLES 
SQUARES HALF ROUNDS TEES 


MEDIUM & HEAVY M.S. PLATES 
SAMUEL MERCER & CO. 


STEEL STOCKHOLDERS. ESTABLISHED 1900 


ELDON STREET HOUSE * ELDON STREET 
LONDON, E.C.2 


TELEPHONE: BISHOPSGATE 5651 


Warehouses: PADDINGTON NEW YARD, G.W.R., ALFRED ROAD, HARROW ROAD, W.2 























press tools 

jigs 

checking fixtures 
gauges 

routing templates 
foundry patterns 
core boxes 
vacuum forming moulds 
drop hammer dies 
stretch dies 
rubber bed tools 
keller patterns 
welding fixtures 
spinning chucks 


double-action draw dies 
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formulated 
epoxy resins 
and tooling 


CVA EPIFORM formulated resins give high 
dimensional accuracy, high compressive 
strength; high impact strength; good resist- 
ance to abrasion and corrosion; absence of 
cold flow and gocd adhesion to metal 
inserts and lifting bolts. 


CVA EPIFORM tooling has the advantage 
of reduced cost and time of manufacture; 
reduced weight; ease of manufacture; modi- 
fication and repair, and requires iower 
toolroom equipment investment. 


In addition to the complete manufacture of 
patterns and tooling, CVA offer a full 
technical advice service on the use of 
EPIFORM materials which can be supplied 
separately for customers’ use. 


A GOMPLETE PLASTICS 


ACCREDITED FORMULATORS 


—_ KEARNEY & TRECKER—C.V.A. LTD. 
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¥ 


8ft. DIAMETER DRILL JIG 
PRODUCED AT ONE-THIRD COST 
AND ONE-SIXTH WEIGHT OF 
CONVENTIONAL STEEL JIG 


The illustrations show some of the 
stages of fabrication. A drill bush location 
plate is spigoted to the prepared work- 
ing surface-bushes and metal inserts 
are positioned and fixed with wood 
screws and the ‘dam’ is built up—after 
fabricating the main ring the final step is 
to cement in the structural members. 


TOOLING SERVICE 


(MACHINE TOOLS) LIMITED 


GARANTOOLS HOUSE - PORTLAND ROAD - HOVE - SUSSEX 
Telephone MOVE 47253 Teleg:ams Garantools, Portsiade 


* BIRMINGHAM - GLASGOW - MANCHESTER - BRISTOL 
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Availability plus! 


Incandescent lift-off furnaces work at full stretch a// the time. No 


wasted downtime while waiting for a charge to be loaded or unloaded: no 


sooner is the heating cycle complete than the heated furnace is transferred to the 


next base, which is already loaded. Meanwhile the first charge cools—under 
atmosphere if required—and is unloaded by the crane. Every heating cycle can be tailored 


exactly to meet the most stringent requirements, with full control over heating rates 


Incandescent lift-off furnaces are in use the world over, for ferrous and 


non-ferrous wire, rod, sheet and strip, and for the heat treatment of castings 





| LIMO ESL EA | FOR ALL HEATTRI 


Ss £ iNDE f Tl HEAT CO. LTO SMETHWICA ENGLAND 
16 10E 60 





{TMENT PLANT 





1960 





i 











t 


ee P R T T oo 
i (10 LINES) 


COMPANY LTD 





ie ee oe Fe oe ae 
& PLATES 


COLD REDUCED 
HOT ROLLED 
ENAMELLING GRADES 
yA, Dome o8 °F Gm 2) 
LEAD COATED 
TINNED & GALVANIZED 
PLASTIC COATED IN COLOURS 


SHEARED to your sizes 


M.S. BARS 


FLATS, ANGLES, ETC. 


e - 
TINPLATES 
ELECTROLYTIC & HOT DIPPED 

‘ ‘ e 
ALUMINIUM SHEETS 


















ACCREDITED STOCKISTS FOR JOHN SUMMERS & SONS LTD. 
PLASTIC COATED STEEL SHEETS IN TEN COLOURS 
AT MAKER’S PRICES 
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Sandvik 
Swedish 
Spring 
steel 


strip 





In thickness from 0°001" upwards—-wide or narrow 
width — polished white, bronze or blue—square or 
round edges. 


For Springs, Valves, Saws, Textile Machinery Parts, 
Stamped and Bent Components, in fact for a multitude 
of applications. 


With perfection of finish, dimension and analysis, 
ensuring supremacy of quality. 





Write for brochure E. 120 


SANDVIK Hardened and Tempered Steel Strip 
is available, in standard grades and sizes, frorn 
STOCK in BIRMINGHAM. 





SANDVIK SANDVIK SWEDISH STEELS LTD. 


Manor Lane 

Halesowen, Birmingham 

Telephone: Halesowen 2121 (7 lines) 
Telex: 33164 









DEEP THROAT 
PRESSES 

... for high speed 
punching, cutting 
and forming on 
large, wide sheets. 


STRIP FEED PRESSES 
... for high speed 
production of can 
ends and similar 
stampings up to 
600 per minute. 


HYDRAULIC EXTRUSION 
PRESSES 

... for cold 
extrusion of steel... 
in capacities ranging 
from 300 tons to 

1000 tons. 





HYDRO-DYNAMIC 
PRESSES 

... Single action or 
double open rod 
construction or 
closed, 50 tons 
capacity to 3,000 or 
even more, standard 
design or special 
high speed models, 
electronic controls. 


FOIL PRESSES 

.-.- for production of 
aluminium foil 
products such as 

pie dishes, cake 
plates and T.V. 
dinner trays. 


STRAIGHT SIDE 
PRESSES 

++. eccentric 
and crankshaft 
models ... any 
size... modern 
enclosed design, 
with whatever 
automatic 
features you 
want. 


INCLINABLE PRESSES HIGH PRODUCTION 


...in bench, single 
or double crank 
design. With air 
friction or 
mechanical clutches 
and whatever you 
need in cushions 


Bliss makes more types and sizes of 


PRESSES 

... Specially 
designed for 
continuous high 
speed automatic 
operation. Up to 
1000 spm. Available 


in a variety of sizes 
... and precision 
feeds. 


and feeds. presses than any other builder. No matter 


how big or complex your next mecxal 


stamping job may be, do not hesitate to call 


on the technical advice of Biiss. 


Bliss is more than a name—it’s a guarantee. 


E. W. BLISS (ENGLAND) LTD 
CITY ROAD - DERBY 
Telephone: Derby 45801 (4 lines) 


London Office: 


2/3 The Sanctuary, Westminster, $.W.1. Tel. ABBey 3651/2 
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THE BRIGHTSIDE FOUNDRY & ENGINEERING CO. LTD. 


ad 
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with 
a multiple 
studrunner 


Desoutter’s good news—the development ofa 

successful multiple studrunner—will be of special interest 
to those in the motor industry. One of its more 

obvious jobs will be the assembly of engine cylinder heads, 
A pneumatic tool, the new multiple studrunne1 

will run down any number of studs simultaneously, then 
release itselt from the studs prior to the 

removal of the unit from the job. Desoutter are the 

first power tool manufacturers to design a studrunner 
capable of carrying out this operation. It is 


another valuable contribution to fast, modern assembly. 


Desoutter puts power into your hands 


Desoutter Bros Ltd - The Hyde - Hendon - London NWS9 - Tel Colindale 6346 


CRCI3I 
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by road and rail- 





steel from stock 











nae 4 Make sure 
~= == your name is 
Pax included in our A 
monthly stock 
list mailing 





DISTRIBUTORS OF | DEXION SLOTTED ANGLES (Enquiries should be addressed to the Dexion Dept.) 


James Austin & Sons Ltd 


Steel Stockholders 


( vutcan 





/ 
( ESTABLISHED 1850 >) 


Thornhill lron & Steel Works, Dewsbury, Yorkshire. Tel: Dewsbury!750 (7 lines) Grams: Austins, Dewsbury, Telex No. 55-129 
LONDON OFFICE: Kirkman House, 54A Tottenham Court Road, London, W.!. + Telephone: Museum 1064 
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METALWORKING 
MACHINERY 


PRESS BRAKES. Capacities 10 to 1000 tons pressure. 
a Hydraulic (as illustrated) and Mechanical. For angle- 
bends and section forming in all thicknesses up to 
20 ft. wide. Can be tooled for piercing, notching etc. 


PLATE BENDING ROLLS. Pyramid (as illustrated) 
also Initial Pinch and Pinch Pyramid types, in all 
sizes. For cylindrical and conical work in all thick- 
nesses up to 40 ft. wide. 


SHEET & PLATE LEVELLING ROLLS in sizes to 
deal with all commercial widths in thicknesses up 
to 24". 


Specialist Manufacturers also of Guillotine 
Shears, Tube & Bar Straightening Machines, 
Section Straightening Machines, slitting 
lines, etc. Catalogues on request. 


THE BRONX ENGINEERING CO. LTD., LYE, WORCESTERSHIRE, ENGLAND 
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lake a sales curve and relate it to the shape ° 
of your new product. Perhaps dies comes into it. Dies that are precise 
though large. Dies with a fine finish. Dies soundly constructed for dependability 


under the stresses of modern mass production press work. Vickers 





design them, make them, prove them, give satisfaction with them. . 
} — — - 
F/ s fi , es . 5 es ( 
Dies by WrGi7 ang 

he yearn 
“eshte acacencak ecatacmetlia Vickers-Armstrongs (Engineers) Limited 
Talk over your requirements with 

DEPARTMENT EI NICK WORKS NEWCASTLE UPON TYNE 4 PHONE NEWCASTLE 3310! 


Vickers at the planning stage 


TGA EN4OB 





DECEMBER 1960 SHEET METAI INDUSTRIES 


Humphris 


COILED 
STRIP 


(C©)prsaamaater | the spearhead of development in the pressed metal industry 
HUMPHRIS & SONS LTD - POOLE - DoRSET 777% / 

TELEPHONE : POOLE 1800 TELEGRAMS : HUMPSONS HUMPH RIS 
0 TOOT me ee 

















DUKE rina | 


If you want to know more about the Ur a N spark machine write to our U.K. agents 












M C LAYTON LIMITED, ABBEY WHARF, MOUNT PLEASANT, AL PERT WEMBLEY, MIDDK - RUDKIN & RILEY LIMITED. CYPR ROAD. AYLESTONE. LEICESTER 
MANUFACTURED BY WELSH METAL INDUSTRIES LTD CAERPHILLY, GLAMORGANSHIRE 
Vos La, 

((8 531) 

<7 


Or saree 
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aluminium foil 
or armour 
plate 


Left: Th ’ Pressure 
Regulating Roller Leveller 







Bottom: 2\" 


Pressure Regulating 


an 





The Head Wrightson Machine 
Company manufactures a very wide 
range of roller levellers for 
levelling from aluminium foil 

to heavy steel plates 

Further information is available 
on request and our Sales 
Engineering Department will be 
pleased to give advice. For 
immediate service telephone 

Middlesbrough 43401 


THE HEAD WRIGHTSON mt or CO LTD 


COMMERCIAL STREET cay oe mae 
LONDON JOHANNESBURG SY and CALCUTTA 


eclentel bie 17k adden tiers Minas 
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ROBERTSON 





Photograph by courtesy of Toyo Aluminium K K. 


Dual Purpose Roughing and Finishing 

High Speed Four-High Aluminium Foil Mill, 
producing foil up to 40 ins. wide in heavy coils. 
Installed by Robertsons at the works of 

Toyo Aluminium K K, Japan. 


Cee W. H. A. ROBERTSON & CO. LTD. 


BEDFORD c+ ENGLAND 





LICENSEES FOR THE BUILDING OF SENDZIMIR COLD REDUCTION MILLS AND PLANETARY HOT MILLS AND HALLDEN FLYING SHEARS 
WT. 3348 








Misezyl 
Solid de lela23 


STEEL SHEETS 


COLD REDUCED BRIGHT AND HOT ROLLED, BLACK, GALVANIZED, GALVATITE, 
SPELTAFAST, ZINC PROTECTED, BLUE PLANISHED, TINNED, LEADCOATED, STAINLESS 


MEDIUM AND HEAVY MILD STEEL PLATES 
TINPLATES, TERNEPLATES, BLACKPLATES 
WIRE 


BRIGHT, ANNEALED, TINNED, COPPERED, GALVANIZED, WELDING 


BRASS and COPPER 


SHEETS, STRIP, TUBES, RODS, WIRE, SECTIONS 


ALUMINIUM, MONEL METAL 
ZINC SHEETS 
INGOT TIN, SOLDER 


WILBRAHA el 9 





~ SMITH LID 





260 GRAY’S INN ROAD, LONDON, W.C.! 


Telephone TERMINUS 6400 (12lines) Telegrams: “ METINGEN, KINCROSS, LONDON ”’ 
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FORMING - BENDING - STAMPING - PUNCHING - NOTCHING 


apie rong, pba. % J 
oo 4 i y 


a 5 ae @ 
a. Se e, Mors 





Cincinnati Press Brakes give the accuracy for 
assembly-line production, the adaptability 
that lets one machine tackle many opera- 
tions, and the built-in strength that means 
trouble-free service. 


Please write for your copy of the Cincinnati 
Press Brake Catalogue. 


The CINCINNATI SHAPER CO., LTD., 


A wholly-owned subsidiary of The Cincinnati Shaper Co., 
Cincinnati, Ohio., U.S.A. 

PEEL PARK PLACE, EAST KILBRIDE, GLASGOW 

Telephone: East Kilbride 20641 


The Press Brake 
illustrated is equipped 
for Automatic 
Cycling. This feature 
enables the machine 
to be operated by 
semi-skilled 
personnel with 10°. 
to 60°. increase 

in production. 


PRESS BRAKES 


ACCURACY 
ADAPTABILITY 
ENDURING STRENGTH 


DISTRIBUTORS IN ENGLAND AND WALES 
E. H. JONES (MACHINE TOOLS) LTD., 


Hove, London, Birmingham, Manchester & 
Bristol. 
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£9) (Rroduc ed by Sevirzionir Mall 


MOON STAR 


Cold Filled 














Nisshin Steel Works, Ltd. 


Head Office 3.4-chome Hatchobori, Chuo-ku Tokyo, Japon. 
CABLE ADDRESS NSWORKS TOKYO 
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fal (é [2 IN ZAIN] the new design concept- 
MIUMAMIORMS oss and secu 


A new range of multi-slide automatic 
wire and strip forming machines 


In this new range of Multiform automatics 
new high standards of design have been 
achieved leading to ease of operation and 
servicing, and faster operation. 






They embody an entirely new system of 
guarding which ensures full visibility of the 
working mechanisms at all mes, quiet opera- 
tion, the exclusion of dust and dirt, and 
complete operator protection 

When working adjustments are required, or 
when setting up, complete all round acces- 
sibility is assured to all working parts 


A fully illustrated catalogue — the 
technical features of this new range is available. 
We will gladly send you a copy on request 


ra, SSCA IRE, 
ee ee * 
_ a a a per enin. | 
i BTTUUTILILiL ITLL it 129 
=a QUOUUUUL) eeu per mit. 
CC —— SF ce * 
ee per min 
ome ome ome ome o ai) | 
i [_ i—<—<—— << ooo Lb _ — ry 
=)? per mun 





GREE 


The Heenan Multi-Form Manual 





is the only authorative work 


dealing fully with all aspects Model $.3 S.1) S.A 
of wire and strip forming Maximum width of strip material in. 3 1k : 
Maximum blank length in. 8 4 2: 
Maximum wire diameter in. | i w 
Maximum wire feed ‘ in. 14 10 4 
Stroke front slide ° in. 3 it ? 
Stroke back slide oe ‘ in 2 it : 
75 /- Stroke side slides . in. 4 2 lt 
Press load tons 20 7 3 
Output per minute ‘ -~ 40-100 50-150 100-320 


Details of larger machines available on request 


HEENAN & FROUDE LIMITED 


WORCESTER ENGLAND 
WORLD AGENTS 


wdacK M AN Lit™M ti Tv €E D 


FACTORED MACHINE TOOL DIVISION, FLETCHAMSTEAD HIGHWAY, COVENTRY 


Telephone ( “try 74321 
464726 
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" per eT at 
SRS deg 


WE SIA 8 AT 


sneer | mevaL | Works 


In meeting our customers’ needs we produce an amaging variety of 








items. Some of the sizes and designs have to be seen to be believed. 
Whatever your problems in sheet metal we can solve them. We 
’ undertake work of all descriptions in light sheet metal up to j{in., 
light fabrications in sheet metal angle iron, etc., and tubular metal 


work in material up to 2in. diameter. 


a BIRTLEY TINPLATE WORKS 


mm 
E 


CW'S | 


»)))) 


* We shall be happy to receive your enquiries 


C.W.S LTD., BIRTLEY, Go. DURHAM 
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Advanced Techniques 


Engineers who habitually think in terms of advanced techniques ' 
know that epoxy resin dies offer savings in the cost of tools, 
whether for prototype, pre-production or short runs. 

The punch and die shown are used by Ransomes Sims & Jefferies 
Ltd. for pressing casings for one of their latest types of lawnmower. 
The final die and punch comprise low-cost cores faced with 
Araldite epoxy resin. This system provides press tools which are 
easily and quickly made, and cost less, so that Araldite tools 
show great economies in comparison with traditional metal 
equivalents. Production runs exceeding 8,000 pressings have 
been achieved with dies made from these materials. 
Modifications are simple and can be conveniently effected. 
May we send you our book “Araldite Resins for 
Tooling,” which will give you design information? 


Araldite 


EPOXY RESINS 


Arelaste is a registered trade name 


CIBA (A.R.L.) LTD., Duxford, Cambridge - Telephone: Sawston 2121 


AP 584A 











FORMATION OF SERVICE DIVISION 


Davy and United Engineering Company Limited announce the formation of their 
new Service Division. From 28th November 1960, the Service Division will be 
located at Polmadie Works, Glasgow S.2 and all enquiries for spares and 


reconditioning work should be addressed to Polmadie V¥orks from that date. 





THE NEW SERVICE DIVISION WILL BE ESTABLISHED AS FOLLOWS: 


Head Office: Polmadie Works, Glasgow S.2 


Area Offices: Southern England and Wales—A. Nurse, “Fairways’”’ 
Holywell Crescent, Abergavenny, Mon. 


Midiands—R. Drabble, Darnall Works, Sheffield 9 


Northern England-—F. Yaxiey, co Davy-Ashmore Limited, 
P.O. Box 17, Stockton-on-Tees 


ALL ENQUIRIES TO POLMADIE WORKS, GLASGOW S.2 





The complete resources of Davy and United Engineering Company Limited 


are behind their new Service Division 


DAVY AND UNITED ENGINEERING COMPANY LIMITED 
SERVICE DIVISION 


POLMADIE WORKS, GLASGOW S.2 


DAVY-ASHMORE GROUP 
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FIRTH BROWN 
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PUNCHING 
TOOL-STEEL 





CCW provides a notable combination of hardness 
and toughness making it an excellent shock-resisting 


O : tool steel for cold punching work. Amongst its many 
= 


Ss - ises are press and forming tools, dies and rings for 
io 
.. ew 4 the proauction of metal containers, casement tools 
j 
mW for mild steel and cold heading dies. 
L < 
} 
C ) i A useful degree of red hardness at elevated 
So Be temperatures has led to CCW being used also for 
J ~~ hot heading dies, forming and piercing tools and 
ra VY) purposes where short contact with hot metal 
L a << 1 
\ | involves only restricted rise in tool temperature. 
la \ | | 
Heavy punches >) Very clear printed data on this steel is available 
P } 
Press and forming tools > upon request 
Dies‘and rings for_metal f x: . 
4 ‘ 
containers \ } - 
asement tools for mild steel [ . £ >» 
aulking and bending tools a a 3 
‘ “ J 
Cold heading die . 
neg e oe i Ww 
Hort heading eo 
Forming and]piercing tools | £ \ \ 
r~ J > 5 “ 4 . . . 4 
a f d 
- 
ALLOY STEELMAKERS . FORGEMASTERS . STEEL FOUNDERS . HEAVY ENGINEERS 
SHEFFIELO = ENGLANO 


THOS FIRTH ‘ HN BROWN LIMITED 
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British Kedeverl 


Specialists in complete design and manufacture 
of all types of standard and special purpose 
resistance welding equipment from | KVA to 
1500 KVA or greater, and including fully 
automatic conveyor and hopper fed lines for 
high production requirements in the auto- 
mobile, aircraft, steel, drum and wire industries 
and all branches of engineering. 





@ Special Purpose Jigs and Fixtures 

@ Press Tools and Dies 

@ Electronic Controls 

@ Tube Mills 

@ Cycle Rim Forming and Welding Equipment 
@ Automatic Arc Welding Machines ae 
@ ‘UNIFLEX’ Kickless Welding Cables oP ee 





15 KVA Single head Rivet 
Heating Machine available also 





with dual or triple head 
Heavy duty 
500 KVA Projection 
Welding Machine 


50/75 KVA 
pneumatic Spot Welding 
Machine with high lift 





head features 


4 


LEADERS IN RESISTANCE WELDING | 


BRITISH FEDERAL WELDER & MACHINE CO. LTD. 
CASTLE MILL WORKS, DUDLEY, WORCS. 
TELEPHONE DUDLEY 54701 
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Ves, LEE & WILKES are 
the people for... 


eeeeeeene 









-»»A COMPLETELY MODERN 
PCRCELAIN ENAMEL FRIT 























Universal acceptance of this vastly 
improved water-quenched granu- 
lar frit has readily established a 
name for TITE-WITE throughout the 
industry. 


Rigid QUALITY CONTROL exer- 
cised in the processing of this white 
frit guarantees uniformity. Engi- 
neers endorse the technical excel- 
lence, workability, and beauty of 
Tite-Wite finishes for all purposes. 
METAL SPINNING Let us show you how Tite-Wite can 
These can be supplied in any metal or alloy from moo  seaaaal problems. Contact us 
blanks up to 7 feet diameter t tolerances of plus ° 
or minus ‘005 inch. Quantity is no problem and 
tool facilities are available. 


TUBE MANIPULATION 
COIL PRODUCTION 
COPPERSMITHING 


Famous since 1780 for these classes of work we can 
offer a personal and prompt service supported 
by the traditional skill of our craftsmen and 
modern, completely equipped workshops 

May we have an opportunity to quote you 


LEE & WILKES LIMITED 













Specialists in the ‘headache’ jobs! 


PRIORY COPPER WORKS " — | sche = ; Oe ee 
BREWERY ST, BIRMINGHAM 6 ) 
Telephone: ASTon Cross.2005-6-7 P.B.X e THE a H o aa m E 7 co. 


Fully A1.D. and ARB. approved 


PITTSBURGH 30, PA., U.S.A. 


« . = . im ~ WEST COAST: 4747 E. 49th St., Los Angeles, California 














phone 


CHERTSEY: 
2101 


for the 
complete 

stockist 

service in 


STEEL and 


ALUMINIUM 


to all 
‘branches 


of the . 
industry 





Mild steel plates }” thick and up 

Guillotine re-shearing 

Coil slitting up to 48” wide 5 tons weight 
Continuously galvanised coil and sheets 

Zinc coated sheets 

Sheets produced from coil stock in sizes required 
Miscellaneous stock sheets. 


ALUMINIUM 


Aluminium alloy products 

Coil strip and sheet 

Rounds, squares and hexagons 
Extrusions and special sections 
Blanks cut to special requirements. 


PLASTIC 
BONDED TO STEEL SHEET 


Stocked in 10 colours. Supplied in standard size 
sheets or guillotined to sizes required. 
Supplied at mill prices. 


METALS LIMITED 


Hanworth Lane, Chertsey, Surrey 


Telegrams: Gradesmet, Chertsey 


Prompt deliveries by road: 
_ ‘throughout the Country 
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ENGINEERING COMPANY LTD. 
BOURNEMOUTH ENGLAND 














STEEL ex E 
moh eon @ 7 tn as 


MILD STEEL ROUNDS, SQUARES, 
FLATS, R.S. CHANNELS, JOISTS, 
GALVA TITE : ANGLES AND TEES EQUAL AND 
: UNEQUAL, HOOPS, CONVEX, 
BRIGHT ROUNDS FREE CUTTING 
AND SHAFTING, 1000 TONS PLATES 
PLAIN AND FLOOR. 





and 
BLACK SHEETS in 


HOT ROLLED STRIP MILL QUALITY. 
PRIMES AND MISCELLANEOUS. if fA, a, as 
COLD REDUCED STRIP MILL QUALITY. : 
PRIMES AND MISCELLANEOUS. 


C.R.C.A.P.F. QUALITY 
GALVANIZED CORRUGATED SHEETS. 


-.CS:S”CeEee | 
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The axrt of disengagement 


LYSAGHT-DeVILBISS 
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IDEAL 
FOR FORMING 


ELECTRICAL 
CABINETS 
BOXES 


AND 


TRAYS 


CHICAGO BOX AND PAN 


BENDING BRAKES 


Models 62 and 63 6 ft. and 8 ft. x 4 in. 





@ Economical in outlay for varied work, 
as compared with Press Brakes, where 
there are no long runs. 


@ Radius bars can be fitted to form round 
corners. 


@ Steel construction provides adjustments 
which ensure correct alignment. 


Send for illustrated circular. 


“GIVE secmn akads, 


TELEPHONE BLACKFR/AR P Q TELEGRAMS UNRIVALLED MANCHESTE 














SHEET METAI 


, Capstan and auto- 
matic work and 
sheet metal press- 
ings in any metal, 


a q any finish, any 


quantity. 


EMPIRE WORKS 
a 
BIRMINGHAM.18 











ee 


5 epee - baer a> 
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= SINCE 1807 bee 
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+2 : . ee th i os i ae 
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- FULLER HORSEY 


SONS & CASSELL 


10, LLOYDS AVENUE-LONDON -E.C.3. Phone ROYAL 486! 


neuwvene 
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SHIMWELL ‘LONDON’ KNYGHTS... 
Someone’ armourer isnt using London Brand! 


There wente a brite knyght offe to joust 
(Hys ‘London’ cote ashine!) 

Who wen unhorsed by his dull foe 

Was yet strong-armored ’gaynst the bloe— 
T'ryumphante cried, ‘‘You too shude goe 


7 


For ‘London’ Brand, lyke mine 


4 sixteen page brochure, 
giving full details of the excellent 
properties and some of the endless 
applications of ‘London’ Brand 


sheets, will be sent gratis on request 


SHIMWELL & C2 LTD..ONP Oy, 


WELLINGTON ROAD, LEYTON, LONDON, E.10. LEYtonstone 2281 /2 


EE: FA. 
POWER OPERATED 


folding machines 








27 different models ranging from 40 
to 10 4". 


Power rise and fall of upper and bending 
beams by single lever control with built-in 
clutch. 


Angle setting device and brake for repetition 
bending 


All models with or without swing beam, 


21 hand models available for lighter gauge 
work from 40 14g. to 120” x #&”. 





| Yea’ - », 

- Si PRESS ¢ SHEAR _ 
Birmingham Showroom: Vachinery OQ, Ltd 
1075 Kingsbury Road, Birmingham 24 
Telephone: Castle Bromwich 3781 


172-178 VICTORIA ROAD ACTON ON WB 
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(HOLDEN & HUNT 
WELDERS 


, 





















eb 
wey, 


DERS 


A 50 kVA Air Oper- 
ated Spot Welding 
Machine with single 
spot and stitch weld- 
ing operations. Four 
models cre available 
from 25 to 100 kVA 
with choice of arm 
reach, time control 
and cylinder size 


py 
Gomi. 
Keeps 
Two Guns 
Shootin’ 
oweetly 
ieee diate ee WOME ie. Yineatvece. hy 


Aerograph-De V ilbiss has some mighty handy features. 
so cubic feet of clean air per minute, plenty tor 


guns 


5 


keepin’ two heavy-calibre spray firing at the 
right pressure. It means faster sprayin’ and cleaner 
finish. No water, oil or dirt to spoil the finish or 
jam the gun (or any other air tool). The centrifugal 
oil and water eliminator takes care of that. There's 
a third, handy outlet cock for clean air at main-line 


All 
leaflet ]]20. Send for a copy today. 


pressure, the details are in 









TYPE HLE 
AIR TRANSFORMER 


AEROGRAPH 
DEVILBISS 


Finishes the Worlds Products 


In association with 
LYSAGHT-DEVILBISS 


for compiete finishing s 





stems 


The Aerograph-De\ ilbiss € ompany | imited, 
Sales Division, 47 Holborn Viaduct, London F.C.1 
Tel: CITy 4361 


TA4764 








H & H Productions 
include Spot Wel- 
ders, operated by 
Foot, Motor or Air 
Auto Wire Butt 
W siders, Flash Butt 
Welders, Rivet 
Heaters, Projection 
Welders and Chain 
Making Plancs. Es- 
sentially modern 
machines, designed 
for stability and 
simplicity in use 
avoiding unnecessary 
complications 


No. 2—8kVA Auto 
Wire Butt Welding 
Machine with foot 
clamping control. 
Hand and Air Clamp- 
ing control available 
Machines suitable for 
butt welding M.S 
Copper, Brass, Alum 
imum, etc 


HOLDEN & HUNT LIMITED 
P.O. BOX No. 17, COX’S LANE WORKS, 
OLD HILL, STAFFS. 


Telephone : Birmingham BLA 1196-7 Cradley Heath 66871/2 
Grams : “ Universal,"’ Cradley Heath 


M.W. 105 
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NO DOUBT ABOUT IT, 
s Crosland dies cut costs as 
y cleanly as materials for these 

: te ] | important reasons. They blank 

ry S and pierce in one operation 

we They are an amazingly cheap 

method of tooling steel, non- 
ferrous and non-metallic 
materials. They save up to 
96°, bench time compared 
with hand methods on short 


to medium non-repetitive runs. 
bench 


A They are infinitely cheaper 

Ce: 1 me | than orthodox tools. Their 
° super-hard steel cutting edges 

are set in a densified laminated 

material of high tensile 


BLANK AND _¥ strength and give clean, even 


results. And they're cheap to 


PIERCE DIES = ™a#intain and modify. 






CROSLAND 


These are facts -Provethem > yourPoftt! 
Write for fully descriptive literature to: William Crosland lid) 


BREDBURY . NR. STOCKPORT 








Telephone: WOODLEY 2621/2 


— EX STOCK — 


COILS or LENGTHS. 

COMPREHENSIVE 

RANGE of WIDTHS 
and GAUGES 






POUND ROAD, CHERTSEY, SURREY 
Telephone: CHERTSEY 3451/2/3 


SUMMERS “GALVATITE’ EX STOCK.TO YOUR WIDTH, IN COILS OR LENGTHS 
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Footmen are aloof to Bennett's gloves — 


, but they’re vital for nina 
‘on hand’ MLL As 


Awide range of quality industrial |, 
Gloves, Mitts, Aprons and Cloth- 
ing in leather, rubber, asbestos, 
plastic and various fabric mater- 
ials are made and stocked for all 
trades and processes. Technical 
Representatives are available | 
for consultation in all parts of the ! 
British Isles at short notice. 


- BENNETT'S © 
VINDUSTRIAL GLOVES 


H.G.BENNETT & CO. (Gloves) LTD. « Industrial Glove Specialists - LIVERPOOL 23 - GREat Crosby 3996/7 






Ma 


if. 








1 your need ts // jj ] 
STEEL SHEETS // 
es iif 














RIDGE RAILS 
/ IRON AND STEEL jj 
MERCHANT BARS /, 


ETC. 


/ fagle Works 
GREETS GREEN 
WEST GROIMWICH 











Mrs lel! 
(10 fines) 
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All types of press work 
up to 150 tons—any metal 


Deep draw work 
a speciality 


Also milling, drilling, 


capstans and 
assemblies 


Corfield & Buckle Ltd 


TRAFALGAR WORKS - MERTON ABBEY « LONDON 8,.W.19 
Telephone’ Liperty 1144 (7 lines 






WITH THE KESTNER PATENT CONTINUOUS NEUTRALISER 


If you are concerned with an effluent disposal problem, the Kestner Patent 
Continuous Neutraliser, as illustrated, provides one of the simplest 
and most compact methods of continuous effluent neutralisation. 

The neutraliser can be fitted with a dry chemical feeder to give 
accurate neutralisation media control. Provision can also be 

made for continuous recording of the pH of the liquor 
after neutralisation or for continuous pH control. 


All the plant in contact with the effluent is in 
corrosion resistant constructienal materials 
suitable for the chemical duty. 


Kestner plant also includes : 


STRIP PICKLING PLANT * WIRE, SHEET AND TUBE 
PICKLING PLANT COPPER RECOVERY PLANT 

ACID RECOVERY PLANT * STORAGE TANKS 
NEUTRALISATION PLANT , FUME EXTRACTION PLANT 


For urther particulars write to: 
KESTNER EVAPORATOR & ENGINEERING CO. LTD., 
5 GROSVENOR GARDENS, LONDON, Set 


hk LALA a 


EN MEER 
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SIZES: 
All widths 
}” to under 4” x 0.008” to 0.064” 

to 15”incl. x 0.008" to 0.128” 
over 15’ to 20” incl. = 0.008” to 0.080° 
in coils and straignt lengths. 


TEMPERS AND FINISHES: 
Unannealed— Fully hard, } Hard and 
Medium Hard. Bright only. 


Bright or Blue Annealed — Ordinary 
Soft, Dead Soft and Deep 
Drawing Qualities. 


Annealed and Re-Rolled 

to intermediate tempers as specified 
Electro Galvanized Strip 

6” to 18” « 0.008" to 0.036”. 

Widths narrower than6” can 

only be undertaken with 

edges sheared after galvanizing. 
High Tensile Strapping and 
Packing Case Hoops. 

Tube Strip and Cable Tape. 


GIKGN 


(SOUTH WALES) LTD. 


GUEST KEEN & NETTLEFOLDS 
(SOUTH WALES) LTD., 
Castle Works, Cardiff. 


Tel: Cardiff 33033. 


{ (Rr } 
Telex: 49-316. CT 



















VERTICAL 
TUBE STRAIGHTENING MACHINES 


for bright as well os black tubes 











HEAVY DUTY 
STRAIGHTENING MACHINES 





SES 
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PHOSPHATING PROCESSE 


CRUICKSHANK-PENNSALT 











Untreated Phosphate 
Coating (250 
magnifications) 


Phosphate Coating 
pre-treated 

with Actidrip (250 
magnifications) 


S R. CRUICKSHANK LIMITED 
( Guiestian, CAMDEN STREET - BIRMINGHAM 1 


Telephone: CENtral 8553 (6 lines) Telegrams: Cruickshank, Birmingham 


Pennsalt’’ is @ Trade Mark of the Pennsalt Chemicals Corporation, Philadelphia, Pennsylvania, U.S.A., licensed to 
C5735 R. Cruickshank Ltd., for use in the U.K 
5 
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Reduce floor space, manpower and 
production costs with 
WK Transfer presses 





WE ALSO SUPPLY 























These fully proven machines eliminate inter-stage annealing and 
combine, in one machine, operations normally carried out on several 
single-stage presses. The exclusive IWK quick tool-changing device 
reduces change-over times to two hours. 

Please submit samples or drawings for a detailed production 


proposition or request our press specialist to call. 


© KIMBELL MACHINE TOOLS LIMITED 


4 SOUTH LAMBETH PLACE, LONDON 8.W.8. TEL: RELIANCE 6711 






MAMMUT MILLING 
MACHINES 












K. KLINK BROACHING 
MACHINES 
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Meeting your needs in STEEL SHEET - TINPLATE - BLACKPLATE 





, . i 
Decoil-slit and recoil line: light gauge end 


WILLIAM KING LTD 


(Formerly Edmund Boughton & Co 


S.C. Worley, Principal 


Large stocks of John Summers hot 

rolled and continuous mill cold reduced steel, 
in all qualities. FULL FINISH/E.D.D. and 
guaranteed vitreous enamelling grades. 


ON AIR MINISTRY LIST 
OF APPROVED SUPPLIERS AND 
AIR NAVIGATION REGULATIONS 


Stock material re-sheared to 8ft. long 

by }” thick, and thinner. 

Circles are supplied up to 40 in. dia. by 14G 
and thinner. Write for our useful 
brochure : ‘King’s Vade-Mecum’ 1959 
edition, a complete gauge table and 
synopsis of materials supplied. 

Contact our Head Office at :— 


PARK STREET - BULL RING - BIRMINGHAM, 5. 

‘phone MiDiand 4044 (4 lines) 

or SANDWELL WORKS - WALSALL STREET - WEST BROMWICH 
‘phone WEST BROMWICH 2401 (2 lines) 

LONDON OFFICE : 39 Victoria Street, $.W.1. ‘phone ABBey 6873 





Patent applied for 
No. 31 597/57 


RIVET BUSH 


New type permanent insert bush single blow fixing Suitable for 


sheet metal, plastic or plywood, All threads up to gin 





rT my 14 


guy, 





' 


Wy, 


‘\ 
\\ 
“iw 


Note serrated face and 


Z 


4% 


Tits 
TONBRIDGE ROAD, 


B : N Li! HAROLD HILL + ESSEX 


ENGINEERING co. LTD Phone Ingrebourne 43864 & 43865 


indentations left heet 


FOR A SMOOTH 
OUTPUT OF 
PERFECT 
FINISHES 


use test-tube tack rags 


Specially formulated for 
today’s surface coating 
compositions 


Pd consult 
ANTI-DUST SERVICES LTD. 


for dust problems 


P.O. BOX 28, DUDLEY, WORCS. 


Telephone: Dudley 54816 


| Assoc. Coy: ANTI-STAUB GmbH., FRANKFURT/MAIN GERMANY 
Also Dust Barrier Curtaining, Taccy Door Mats, Brooms, Tools 
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BRAUER “ Quick Action” TOGGLE CLAMPS 
are saving thousands of man-hours 

wherever they are used in industry. 

Their fast and effortless action 

gives powerful accurate holding. 

Whether you are drilling, milling, 

welding, brazing, glueing or bonding, etc., 

in metal, wood or plastic materials, 

BRAUER “ Quick Action” TOGGLE CLAMPS 
will save you time and money 





FOR 
QUICKNESS 
AND POWER 
USE CLAMPS 
BY 


- 
BRAUER 











REAMING & af 


COUNTERSINKING 


The illustration shows a 


BRAUER “Quick 
Action” TOGGLE CLAMP type T.C.70 
being used to increase the production rate of 
reaming and countersinking on components 
for the motor car industry. Production was 
in fact increased on this operation from 200 
to 500 per hour with the introduction of the 
* BRAUER” Clamp. 


Send now for illustrated catalogue and 
technical data to Dept. 24, F. BRAUER LTD., 


Harpenden, Herts 
Member of the Cope Allman Group 


Makers of Europe’s largest range of Toggle Clamps. 
FWws 














WORCESTER 


BENCH PRESSES 





Specifications 


CAPACITY 6 TON 3 TON 2 TON 


Overall 

Dimensions: 35°Hx1S”Wx25" 28°Hx!2”Wx24" 22”Hxl0°Wx2i” 
Fixed stroke: 1”, ',” or \&” ad ue 6” or %” 
Ram adjustment iy? we 
Open tool height: 8” 4" 
Throat 4%" 2” 
Bed size 12°WxB” 7° W554" 


Optional extras: Single stroking clutch mechanism. Floor stands 
Crankshaft extension for auto-feed drive. 


OFFER 


We will gladly advise you upon the 
suitability of Worcester Presses for 
your job upon receipt of full parti- 
culars with, if possible, samples 

of the work to be done. 


Send for free illustrated price lists 


JONES & ATTWOOD LTD. 


Dept. W.3 


STOURBRIDGE WORCESTERSHIRE 


Telegrams: HEAT, Stourbridge Telephones: Stourbridge 5106-7-8 
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Specially made for shearing thin sheets, such 


Slivers & Flash entirely eliminated as Silicon Armature Sheets, Motor Car Body 


Sheets, etc. These Blades give the longest 


Soke Manufacturers :— Life of any Blades in the world. 


WATSON, SAVILLE &CO.LTD., Bruce Steel Works, SHEFFIELD 3 


Phones: SHEFFIELD 20266, 20267 (P.B. Ex.). ‘Grams : SAVICO, SHEFFIELD 3 





COLD FORMED 
METAL SECTIONS 


Almost any profile up to 73 in. deep 
and 24 in. developed width, in mild 
steel, aluminium, brass and copper 


from } in. down to 26 gauge. 


AYRSHIRE 
DOCKYARD CO. LTD. 
IRVINE, AYRSHIRE Irvine 2271-3 


LONDON: Grand Buildings, Trafalgar 
Square, W.C.2. Trafalgar 6651. 
Parkhouse St., St. Helens, Lancs. 

St. Helens 2639 
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Precision-built 


CABINETS AND 
os | —1 — 8 i A ek Od 


Our services are unusually complete 

we are sheet metal workers, metal 

spinners > » 

? . and we have extensive Tool Room facilities for the production 44. Cornercroft Group of 

of press tools, assembly jigs and fixtures etc., all within our own organi- Companies) 

sation. We supply high standard work to many of Britain’s leading and Ace Works, Coventry. 

most exacting users—if this is the quality and service you need, why not Telephone : Coventry 233 

contact us? Subsidiaries 

; Cornercroft (Plastics) Led 
The Metal Spinning Co. Led 


CORNERCROFT LTD “*™rret 


pe REGO. TRADE et 


~ "SUPER FLAT CLAMP 


he Super Flat Clamp (Pat. No 
712) was designed to provic le a 
really powerful means of clamping 
call \ It will safely stand a 
ng load of about 5 ton 


U 4 


< 


KING | 


: (af ~ 

Low overall height is a feature of this Clamp — ha ~ 

It is only -2 high in the clamped positiot , iA 
rh ) ] over the 4 


allowing cutters and arbou travel ov 
Clamp for milling, grinding operations, etc \) 
3 types of spindles are available “he 
MA iT WILL PAY YOU TO CONSULT THE CLAMPING SPECIALISTS 


rs 


“ 
WITH 
UNIVERSAL 


-¥ Sal BALL-NOSE CAM- 
CE. (444, mee ADIUSTED SPINDLE 
IN OPEN POSITION 


VEREKER HOUSE , GRESSE ST., LONDON W.1. Museum 1039/1099. 
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for drawing steet 
bars — gives = 
proved finish and 















FLeTcHER MILLER 
drawing lubricants 


FLETCHER MILLER LTD., ALMA MILLS, HYDE, CHESHIRE. 





Telephone: HYDE 3471 (5 LINES) Telegrams: EMULSION, HYDE 
Also at LONDON, WEST BROMWICH, NEWCASTLE-ON-TYNE, CARDIFF, GLASGOW AND BELFAST 
DL5 
Its safer 
to say 


Saffail 





electro 
pneumatic 
valve 


The Saffaii Press Clutch has been intro- 
duced to provide ‘fail to safe "’ features 
for any electro-pneumatic system. 


We'll be happy to send you full details 





1.G.E. (Control Equipment) Ltd. 


INTERLOCK WORKS, COURT ROAD, Member of the iy: y. ye 


BIRMINGHAM [2 GROUP 
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ANEW BLIND RIVET 


_ WHICH 1S WATERTIGHT 








Incorporating all the existing advantages of the sian ssagerssnfdTel 

well-known ‘Pop’ Rivet, the “‘imex"’ Rivet "s 2 #4 : Write us now for more detailed 
offers tremendous new advantages in assemblies pains y information. 

where a gas- or water-tight joint is essential. = | ; 3 

The ‘‘imex "* Rivet is now available in a limited range H 

of sizes, including ¢ in., 7, and ,\, in. dia. it can be ; a 

supplied on two alternative mandrels, which only ; 

break after the rivet is fully set. The short break ts) 


mandrel fractures immediately under the head, which 
is thus retained within the set rivet. The long break 
mandrel fractures outside the rivet and its protruding 
part can be subsequently trimmed to give an entirely 
flush finish and a solid steel core to the rivet. 


_ 


The trade mark “IMEX "* is registered in respect of rivets in 
the United Kingdom and many ether countries in the name of 
the Geo. Tucker Eyelet Co. Ltd. 











99 





GEO. TUCKER EYELET Co. Ltd 
Walsall Road BIRMINGHAM. 22 
Telepho 





: BiKchfields 4811 Telegrams: EYELETS B'HAM 





in the field of Mechanised Endeavour—we play a worthy part 


Wherever an unusual degree of strength in steel pressings 
is called for, there you will find the products of Steel 
Stampings—particularly steel disc wheels—taking the 
strain without distress . . . proof of the quality and 
dependability that only sterling performance can provide. 


For expert advice and technical as u” 
on any aspect of Steel Pressings get ir ‘ 


STEEL STAMPINGS LTD 


COOKLEY near KIDDERMINSTER 





in Steel Pressings, Steel Disc Wheels and Welded Ring Blanks 


Specialists 
Telephone: Wolverley 266 (2 lines) 


Telegrams Stampings, Cookley 
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HABERSHON Before any slab of steel is selected for hot 


rolling into Habershon strip, it is subjected 
to ‘‘ wheel-abrating’’. This high-velocity bom- 


STEEL STRIP bardment not only cleans off rust and scale, 


but it clearly reveals any surface faults in the 
metal. 


GETS OFF TO The photograph clearly shows the effect of this 
preliminary process, by which Habershon’s 
ensure that their strip is right —right from the 


A CLEAN START start 


él) Habershon..... 


means quality in quantity 
J. J. HABERSHON & SONS LTD., ROTHERHAM. Tel: 2081 (6 lines) 


London: Enterprise Works, Angel Road, Edmonton, N.18. Tel: Edmonton 5081 
Birmingham: Daimler House, Paradise Street, 1. Tel: Midland 1966 


OA/5400 




















* Guillotine Shears. 
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Output of cold steel strip 


Tests prove that with “ENGLISH ELECTRIC” 
Automatic Slowdown equipment fitted to 
a reversing cold strip mill, output ts 
increased by as much as 10°%. 


On manual control, the operator naturally 
tends to play safe and starts slowdown 
earlier than may be necessary 

‘ENGLISH ELECTRIC’ automatic slowdown 
equipment keeps count of the number of 
turns on the uncoiling reel and predeter- 
mines the latest safe point to slow down. 
The mill is therefore at full working speed 
and maintaining the correct gauge of strip 
for the maximum time. The equipment also 
ensures that sufficient turns remain on 
the drum to prevent fly-off. 


ENGLISH ELECTRIC Company 


WORKS STAFFORD PRESTON 


LiMiTED, ENGLISH 


RUGBY 


wT 


4 typical reversing cold strip mill fitted with 
‘ENGLISH ELECTRIC’ automatic slowdown equipment at 
Lancashire and Corby Steel Manufacturing Co. Ltd. 


Automatic Slowdown— 

@ Increases mill running time at full speed 
@ Reduces the amount of off-gauge material 
@ Relieves strain on the operator 

@ Makes operation safer 


For technical information, send for publication MT 117 to: 
The English Electric Company Lid. 
Metal Industries Division, Stafford. 


Ececrric House, STRAND, LONDON, 


BRADFORD LIVERPOOL ACCRINGTON 
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HYDRAULIC 
GUILLOTINE 
SHEARS 


Our Guillotines of this design are 
proving extremely popular and they 
have many advantages over mech- 
anical and other types of hydraulic 
guillotines. We ourselves continue 
to manufacture mechanical guillo- 
tines, and can therefore recommend 
them when our customers’ needs 
are met more adequately by that 
type of drive. For the great majority 


of applications, however, the hy- 
draulic machine is to be preferred. 
These machines are available 
from {| in. to | in. capacity in widths 
of from 6 ft. to 12 ft., also 4 ft. wide 
18 in. gaps 


in } in. to } in. thickness 


are Standard 

The main frames are of rigid 
ill-welded construction, adequately 
stiffened round the gaps. The upper 
knife beam, also of welded steel, 
pivots about large anti-friction trun- 
nions, larger machines having the 
clearance to the blades adjusted at 
these trunnions 

Hydraulic equipment is of a 
specially reliable type with very long 
life and the whole of it arranged 
as a packaged unit for ease of 
maintenance and reduction in length 
of pipe runs A relief valve is 
provided to ensure that the machine 
is not overloaded The control 
allows the top beam to be returned 
to top stroke at any time, so that a 
longer stroke than necessary need 
not be taken, this allowing faster 
production times 

Automatic clamping by hydraulic 








ensuring the 
The plate ts 
cutting 


jacks is employed, 
most accurate work 
released immediately the 
stroke is completed To assist in 
accurate and fast setting of the 
plate, our Shadow Line Cutting 
Indicator 1s Standard 
equipment 

We welcome enquiries for these 


fitted as 


machines and should also be glad 
to send at your request a_ fully 
iustrated booklet giving full details 


SCOTTISH 


MACHINE TOOL 
CORPORATION LTD. 


17 Lynedoch Cresc., Glasgow, C.3. 
DOUGLAS 6586/9 
58 Victoria Street, London, S.W.1. 
VICTORIA 2106 
256 Moseley Road, Birmingham, 12. 
CALTHORPE 2541 


The Building Centre, Brunswick Ter., Leeds, 2 
LEEDS 25250 
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First Class Strip- 


The red and white strip made famous by 
Arsenal, has become the emblem of excellence 
in professional football. Formed in 1884, 

and known originally as “Dial Square" — the 
team assumed professional status in 

1891, under the style of Woolwich Arsenal 
Football Club”. In 1893, the Club joined 

the Second Division of the Footbal! League, 
and in 1904, were promoted to the First 
Division. The 1913-14 season saw their 
adoption of the now world-famous 
abbreviation, “Arsenal"’. This, also, was the 
year of the Club's move to the Highbury 
ground. The highlights of Arsenal's brilliant 
record, are their 7 League Championships, 
and 3 Cup Final victories out of a total of 5 
appearances at Wembley. They also 

supplied a record number of players for an 
English International side — 7 against 

Italy in 1934. Despite less dramatic 

success in recent years, Arsenal is 

still probably the best-known name in Arsenal 
English football, throughout the world 








Bright STEEL Strip- 


CONSISTENT EXCELLENCE is the basic quality for which 
another kind of first class strip has 

also become famous... BRIGHT STEEL STRIP — stocked 
and supplied by HEMMING. 


ALL STOCKS ARE PROCESS-PROTECTED 
FROM RUST AND CORROSION 


SAVE CAPITAL AND PRODUCTION SPACE BY 
ORDERING STEEL CUT TO YOUR SPECIFIC 
REQUIREMENTS, AS AND WHEN YOU NEED IT. 


IMMEDIATE DELIVERY BY HEMMING LORRIES. 

Bright Stee! Strip —Mild and Spring, Coils and Lengths. 

Bright Annealed Spring Steei Flats. 

Silver Stee! —Round and Square. 

Bright Flattened Mild Stee! Wire, with Round and Square Edges. 


J.A. HEMMING LIMITED 


4 Park Rd., Moseley, Birmingham 13. 
Tel: Biemingham SOU 4511 (five lines} 


Works: Orchard Street, Oldbury. 


If It comes from 
HEMMING — it comes 
of good stock. 


~eesteee 
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PLAS METIC « COLMETIC 











fA 























Pre-coated sheel metals are the answer 





A tremendous development that offers colour coated metals for use in the manufacture of 


AVAILABLE almost any and every product 
= Permanent decorative coating in a wide range of colours combined with the strength of steel 
IN VARIOUS yet easy to fabricate offer advantages that will be immediately recognised 
FORMS i We will gladly send fully descriptive information or discuss particular requirements. 
uP TO FABRICATION CAN BE EFFECTED WITH EXISTING TOOLS 
18° WIDE QUICK DELIVERY 


oes 


WRITE FOR DETAKS TO 





META IL, ON 


STEELS LIMITED 
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_ production 


A 


automation 
can be 
the answer 











Special purpose machines designed 
and built to increase your productive 


capacity and/or reduce labour costs. 
automation 
° Specialists in press shop 
ESIGN arcomation 


J. SIMPSON & SON (ENGINEERS) LTD. 
MORETON WORKS, 

ROUND GREEN, 

LUTON, 

BEDS. 











WHITEHEAD 








for all purposes up to 21 wide 


So __ IN ALL THICKNESSES 
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Recessed Fluorescent Lighting installed in the Cosmetics Factory of William R. Warner & . at oe 
Architects: Edward D. Mills & Partners, F.A.R.1.B.A Electrical Contractors: Engineering Service installati Ltd 


A FREE LIGHTING SERVICE cain: dedi itcceae 


specialists, designers and manufacturers 

f all of fi ‘ 
Our expert lighting engineers based in all principal cities of the U.K Se ee 
will, without obligation, advise you on any lighting problem large or 


small and prepare lighting plans for your approval 


Write for Industrial Lighting Catalogue 
PLANNED, EFFICIENT LIGHTING saves money all along the line 


91 FARRINGDON ROAD, LONDON, E.C.1. HOLborn 7654. London Showrooms: 20/22 MOUNT STREET, PARK LANE, W.1. MAYfair 5671/2 
Bee AP 132 
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SHEET METAL MOTORIZED POWER GUILLOTINES 


WORKING 8 ft. x in. 6ft. x 4 in 
6 ft. x } in. 4ft. x ain. 

MACHINERY 2 ft., 3ft., 4ft., Sft. x ain. 

OF EVERY DESCRIPTION 


* 
WHEELING MACHINES 
POWER & TREADLE 

GUILLOTINES 
BENDING & FOLDING 
MACHINES, ETC. 
SPECIALIZED ROLLING 
MACHINES 
a 


Send your orders to the 
Pioneers with the Trade 
Wide Reputation. 


GEORGE 
KENDRICK .to., sraproro st., iRMINGHAM, 5 B ft. x in. 


Guillotines 
Telephone: Midland 1648 














DUPLEX Ea ) 
STAINLESS STEEL 


for immediate delivery 





BARS TUBES 
SHEETS SECTIONS 





Capacities ' =e 
pete F COX DANICS 
Prompt LIMITED 


Deliveries SCAPA HOUSE - PARK ROYAL ROAD 
FOR DETAILS WRITE TO-— LONDON N.W.10 
DUPLEX ELECTRIC TOOLS LTD. | Tel: Elgar 5811 Telex 25239 
HIGH STREET, PURLEY, SURREY 
Phone: UPLANDS 3731 and 8621 
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HIGH QUALITY - HIGH EFFICIENCY - FOR ALL PURPOSES 


Specifically designed to reduce operator 
fatigue to the absolute minimum, S.R.W. 
Resistance Welders give a proportionately 
higher productivity rate with consequent 
reductions in overheads and operating costs. 
They are of extremely robust construction, 
can be depended upon for complete relia- 
bility and all machines are guaranteed for 
12 months against defective workmanship 
and design. 

Good delivery and the services of our quali- 
fied technical staff are available to advise 
on your welding problem. 


n right: 150 K.V.A. Vertical Sliding Head, Air 
Operated Electric Hot Closing Machine. Full 
Electronic Control with Phase Shift Current 
Regulation and Timed Double Pressure. 





> 


RESISTANCE A\ WELDERS 





“ 
et 


Manufacturers of all types of Welding 
Machines including foot and air operated 
pivot type Spot Welders. Vertical Sliding 
Head Spot and Projection Welders with full 
electronic control. Seam Welders. Flash 
Butt Welders. Rivet Heaters. Auto Wire 
Butt Welders. Vertical Sliding Head 
electric resistance Hot Closing Machines 
with full electronic control of pressure and 
current. 





On left: 80 K.V.A. Air Operated Electric 
Circumferential Seam Welder with Phase 
Shift Current Regulation and Electronic Control! 





STANDARD RESISTANCE WELDERS LIMITED 


MAYPOLE FIELDS * CRADLEY - STAFFORDSHIRE 








CRAdley Heath 69421 Grams: Endurance. Cradley Heath 
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NOW over 


Gpire opeed Fastenings! 


Whatever you make, you are pretty 


u—one of them may be the answer t 
certain to be using Spire speed faste an assembly problem that you hadn't 
of one sort or another. But we want t associated with Spire fastenings. We are 
remind you that there are now over 600 always happy to examine your product 
different types. Some of these may be 1 ind make specific recommendations. 
Call in our Technical Representat "s a fastening erpert. 


SIMMONDS AEROCESSORIES LIMITED 
SPIRE SPEED NUT DIVISION 
BYRON HOUSE, 7/9, 8ST. JAMES’S ST., LONDON, 5.W.1 
Tel: WHItehall 5772 
fice & Works: TREFOREST, PONTYPRIDD, GLAMORGAN 
che Birmingham, Manchester, Glasgow 
Copenhagen, Ballarat, Sydney 


; f~ \ 
ag y TRY 
h < \ 
t , Naarden, Milan and New York. Al + 
A MEMBER OF THE FIRTH CLEVELAND GROUP 
CRC $2 
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CREIL (Oise) FRANCE 


5 French Companies are 
already using ““COMEC” 
forming mills for the form- 
ing of refrigerator bodies 


An unattended machine will 
produce 5 lengths of 11’ each 
in one minute without labour. 


CUSTOMER : KELVINATOR 


Cold Roll Forming Machine 

for the producing of corrugated 

heets and wide sections _Frrebbhhees 
(max. width 5’ 8’). RAR... 

CUSTOMER : “ aa YI Teri Trees 

AUGUST THYSSEN HUETTE 


—ese eee eee 


“4 Y PIT ETI 
eee EE A AATRTAVOe 


CING 
sone Sole Agents for COMEC, CREIL (Oise) FRANCE : — 








WAY. -* GLaNCinsG .- SVC 


Telephone: Lancing 3410 


LONDON OFFICE: 3 CLEMENTS INN, W.C.2. Telephone: CHAncery 4074/5 
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with 
CLEARCALL 


INDUSTRIAL COMMUNICATIONS SYSTEM 


The rugged and reliable AEI CLEARCALL System permits convenient central 
control of industrial processes, by providing clear speech communication between 
key points. Messages can be heard easily despite the worst factory noise levels. 
@ Built to withstand severe abuse @ Unaffected by steam, dust, fumes, extremes 
of temperature @ For use in quiet as well as noisy areas. 


Please write for full details 


Associated Electrical Industries Limited 
AE I Electronic Apparatus Division 


NEW PARKS, LEICESTER, ENGLAND 





AST 











1960 
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HUNTER DOUGLAS INTRODUCE 





| SF — 


PAINTED METAL STRIP 
with the three big advantages 





Hunter Douglas, long established as specialists in the production of painted 

metal strip, now introduce painted aluminium and steel strip to the U.K 

Experience gained in the U.S.A. proves that this pre-painted metal strip offers 

three outstanding advantages 

* Faster Production ¢ Better Quality * Lower Production Costs 
Faster Because Luxacote can be stamped, pressed, blanked, roll-formed—or even 
lock-seamed—without damage to the paint coating 


Better Because the permanent paint-to-metal bond is ensured by special treatment of 
the metal surface. The rolls of untreated metal are first cleaned and degreased, 
then treated to produce the perfect surface for bonding. A rust-proof coat is 
also applied to the metal. 

Cheaper Because Luxacote saves time and labour, reduces material costs, eliminates 
painting and cuts scrap. 

LUXACOTE is supplied in widths up to 12". Unlimited choice of colours and a 
selection of finishes. 

Hunter Douglas, manufacturers of the famous ‘Luxaflex’ venetian blind, will send 
full details of LUX ACOTE on request. 


HUNTER DOUGLAS (Gt. Britain) LTD 


Luxacote Division, 33 Sloane Street, London SW! Telephone: BELgravia 6275 
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GAS AND 
AIR BLAST 
BRAZING 
BLOWPIPES 


METAI 


WILKES 
















* Designed to operate with 
a minimum air pressure of 
approximately 4 Ib. and 
normally 1 Ib. per sq. in. 


* Suitable for towns gas at 
approx. 3” w.g 


* Single lever control over 
whole flame range. 


* Built in air restrictor 
screw giving variation of 
flame intensity ind adjust- 


able pilot. 






The result of many years 





practical 
range of blowpipes 
prehensively covers all braz- 


experience, our 
com- 


ing requirements. Although 
we illustrate only two from 
our range, we manufacture 
blowpipes for use with 
Calor, Butane, or Propane 
gas and invite you to 
write for fully illustrated 
literature giving complete 


details. 


‘ALCOSA’ PRODUCTS INCLUDE: 


Blowers * brazing equipment ° gas and oil burners 
fans furnaces portable forges 
soldering and tinsmith equipment, etc. 


A. H. WILKES & CO. 


A subsidiary of William Allday & Co., Ltd. 
Head Office: 
‘ALCOSA’ WORKS, STOURPORT-ON-SEVERN, WORCS. 
Tel: Stourport 2311-4 Grams: ‘YADALL’ Stourport 
Londen Office: 158 Birchanger Rd, S. Norwood, S.E.25 
Tel: Addiscombe 1162 and 1295 
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If you want 
sound 
soldering 








to say the word.... 






\3 


AUXITE 


Say FLUXITE and you show yourself to 
be someone who knows about soldering— 
knows that nothing but FLUXITE will 
give the selfsame high standard results, 
whatever the type of soldering job you're 
doing. It’s the one flux that simplifies a// 
soldering. 


FLUXITE 
SIMPLIFIES 
ALL 
SOLDERING 





FLUXITE LTD. 


Bermondsey Street, London, S.E.1. 


HOP 2632 G.M.86 











*“GODINS "’ Formed Sections 
; are produced in é 
» STEEL - COATED STEEL - STAINLESS STEEL 

ALUMINIUM ALLOY - BRASS, etc. F 

and further processed for various articles to your own 4 

specifications. af 

Sections formed from strip up to 16” wide x 8 s.w, cy 

_ to 30 s.w.g. thick, either in straight lengths ori 

m fabricated to buyers’ requirements.) am P 





"THE ROLLERS OF STEEL SECTIONS LTD. NEWPORT, MON. 














solution 


The solution to many production 


problems lies in the suitability and quality 
of the cold rolled steel strip employed. 


Those who have such a problem can most 
probably solve it by changing over to our 
material; those who haven’t may find 
amusement in this part-technical cross- 
word, of which the solution will be sent 


to those interested. 

BROAD STREET CHAMBERS, BIRMINGHAM, | Midland 2700 

8 GOUGH SQUARE FLEET ST., LONDON, E.C.4 Fleet St. 3010 
Sheffield 22155 


RUTLAND ROAD, SHEFFIELD, 3 
267 ROYAL EXCHANGE, MANCHESTER, 2 Deansgate 7481 


LANCASHIRE AND CORBY 
STEEL MANUFACTURING CO. LTD 
CORBY 


known by many as 





CLUES ACROss 


: A whole heap in store (9) 
: ae thing in the river (4) 
ield the sharp end on the cricket field 
Flops in cold weather (6) a 
W: 
a ea Officer returned Manuscript (2) 
te s sae always involves other rows (4) 
~ Pa € case forms part of trade tuition (4) 
unty and town engaged in engineering 
to Physician in the red? (2) bai 
3 At 
voip the warning light 150 scramble up (7) 
<n are good at this form of flattery (9) 
t changes the section of what we sell 
Z Golfers’ vegetables (6) __ 
9 Dry for a short moment (3) 


CLUES DOWN 


: a they send you Packing? (5) 
ts . © rope to go down the mine (4) 
co gineers flesh-stitching (4, 7) 
ram ice into Pottery (7) 
5 You get both in business (6, |, 4 
6 Teas, perhaps (4) siti 
9 Land of cross-words? (3) 
19 Full house, evidently (2, 4) 
12 Classical maker of trays (5) 
“< mii mapas for daylight hours (3) 
a: ange that it should be Sweet (4) 
~ oe in the centre (3) 
be oo this we owe the atomic age (7) 
ps w United Citizens all end up (4) 
econd class Greek (4) 
25 Split peas (4) 
26 Put this timber in the boot (4) 





‘Lancs & Corby 
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Qoyeu 
from We 






VAUGHAN 


ASSOCIATES LIMITED 





INDUSTRIES 


Know why we work 
bottom yowatds . 








UP-STROKING 
PRESSES 


GIVE 7 TO 10 TIMES NORMAL 


TOOL LIFE— 


PLUS GREATLY INCREASED 
PRODUCTION RATES ! 1! 


This precise and rugged Swiss-built 
machine gives greatly extended too! 
life up to, invariably, seven to ten 
times that obtained from any other 
type of Press by virtue of its design 
whereby vertical backlash is entirely 
eliminated ; this means that the 
punches can be set so that they 
never enter the die. The machine 
shown is a double crank type 
equipped with double roll feed, 
strip end shear, scrap shear, and 
automatic stopping device. There is 
a full range available from 6 to 240 
tons, single and double eccentric. 


PLEASE LET US DEMONSTRATE TO YOU 


4 QUEEN STREET, CURZON STREET, LONDON, W.1 
Telephone: GROSVENOR 8362-5 


Midland Office: WILFORD CRESCENT, NOTTINGHAM 
Telephone : NOTTINGHAM 88008 


MRP 9049 


DECEMBER 4760) 
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Stainless steel 


“= 

% construction with 
a ' 
& integral mild 
a 

= steel pan. 

“9 

“4 

& Considerable 
and 

4 


economy in gas 
consumption. 


Unsurpassed output 
and efficiency. 
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&@ GAS COUNCIL APPROVED APPLIANCE 
NE 


G. F. E. BARTLETT & SON LTD 


main works: MAYLANDS AVENUE, HEMEL HEMPSTEAD. Telephene: BOXMOOR 4242 SB11I 
LONDON SHOwROOmS: BELL STREET, LONDON, N.W.1. Telephone: PADDINGTON 8222 
BIRMINGHAM: 12 Whitmore Road. Tel.: Victoria 1615. MANCHESTER: 530 Stretford Road. Tel.: Trafford Park 0288 
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Photographed by courtesy of W.L.W 
Poultry Processing Equipment 


DO YOU STILL FIX SHEET 


METAL THE OLD FASHIONED 
AY ???? 


Read these few lines they might 
solve your problems. 


C 

0 
CONOS 

0 

S 


O CONOS SPOT WELDING 
EQUIPMENT 








INDUSTRIES 75 





























_ 
(ens 
7 BAP 
ss " lz We 
~~, sek 
CS | eV 
: Pe 
y 
J 
Tongs Spot {utomatic Timer 


Welding machine 


Isn't it easy to handle a Hand Drill? 

Handling a Conos Hand Spot Welder is easier still 

Why waste hours of precious labour and material?” 
Just plug in the Conos Hand Spot Welder and the 
machine is ready for operation 

Only one side of the job need be accessible. Up to one 
piece of 16 SWG can be welded on any thickness of any 
shape 

In a fraction of a second 2 Spots are welded in any 
position, with each operation 

No limitation in versatility 

If conventional spot welding is required a pair of Tongs 
ZZU can be supplied. These are simply slipped over the 
electrodes and in a matter of minutes the machine is 
converted into a conventional Spot Welder 

Are you thinking of reducing the cost and simplifying the 
fixing of Sheet Metal in your production or repairs? 
Just send us a card or give us a ring, and we shall! gladly 
demonstrate our Spot Welders in your premises without 
obligation. 


The Conos Hand Spot Welders are 

so Light (only 16 Ib.) 

so Small (only 15.5 in.) 

so Efficient, 12-28 kva that even the youngest apprentice 
is able to operate it with ease. 


Write for full details to 
“‘Conos”’ Spot Welding Equipment, 12 Bargate, 
Southampton. Telephone: Southampton 21078 
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K.1 P.1 K.2 tog... 


. . . a beautiful chain mail suit knitted on No. 10 
needles in best quality 4 ply quick knit steel wool 
Rather a tedious way to achieve production 
and it plays havoc with the finger nails. Our 
methods are much more up-to-date, but still tailor-made 


for your requirements. Better write to us 


DUCTILE cmiren 


WILLENHALL - STAFFS TELEPHONE 60! (P.B.X.) 


For anything in Light STEEL 
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Ve 
Jousting 
List 








DUCTILE SHEET STOCKISTS LTD 
DUCTILE HOT MILL LTD 
DUCTILE COLD MILL LTD 
DUCTILE BRIGHT DRAWN LTD 
THE DUDLEY PORT ROLLING MILLSLTD 
DUCTILE PLANETARY MILL LTD 
MONMORE TUBES LTD 
SECTIONS & MOULDINGS LTD 
TUPOST LTD 
METALON STEELS LTD 
REX ARNOLD & CO LTD 
SAMUEL GRIFFITHS (WILLENHALL) LTD 























for Plastic Covered 





Plain, 
or Electro Galvanised STRIP, 
SHEETS, TUBES, BARS, COLD 
FORMED SECTIONS, POWER 
PRESSES, TUBULAR & 
GENERAL FABRICATIONS. 
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without removing guide pillars 


AATRI ATRIy » 






COVENTRY GAUGE 
TOOL COMPANY LTO 







SURFACE GRINDER 


various sizes available 
for early delivery 


Developed te grind dies without removing steel 

sections and guide pillars. 20 inch diameter wheel 
and extra wide table accommodates all general 
die work. Feed combinations ensure a fine finish 
and lengthen die life. Send for full details. 

SOLE AGENTS 

a For further particulars write or telephone TODAY 






WELSH HARP, EDGWARE RD., LONDON, N.W.2. TEL: GLADSTONE 0035 


ALSO AT BIRMINGHAM —TEL: SPRINGFIELD 1134/5 - STOCKPORT—TEL: STOCKPORT 5241 - GLASGOW —TEL: MERRYLEE 2822 


Thempson 5 
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and 
FLANGED 


ENDS 


Fabrication of pressure vessels may be 
greatly facilitated by drawing upon 
Harvey resources for the production of 
die-pressed Dished and Flanged Ends. 
Capacities range from 6 in. to 9 ft. 
diameter. Edges are prepared for 
welding or riveting if desired. 

STOCK SIZES: Ends pressed from 
Boiler Quality or Ship Quality Mild 
Steel up to 4 in. thickness, in most 
sizes up to 7 ft. diameter, are normally 
available from stock. 
SEMI-ELLIPSOIDAL HEADS can be 
produced on the Rotarpress ; diaineters 
5 ft. to 15 ft.; thicknesses } in. to 4 ins. 


For details, please ask for List No. SM1049. 











G. A. HARVEY & CO. (LONDON) LTD., Woolwich Road, London, S.E.7. ‘Phone: GREenwich 3232 (22 lines) 
AC/HTA 
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Precision Bandsawing 
& Bandfiling Machine 


SPEEDS IMFINITELY VARIABLE - 50-3000 FT/MIN 
20° THROAT 






Other Principal Features 


* 10” maximum work height Lal sd 


* 24” x 24” table swivels 30° to right 
and left. 15° to front and back 


* Compact, clean design 
*x Special precision saw guides 


* Rapid changeover from sawing to 


filing 


* Butt welding unit and grinding 
wheel enclosed in machine body 


* Original THIEL bandsaws and 
bandfiles now available. 


=" 


ROCKWELL 


For further particulars write or telephone TODAY 





WELSH HARP, EDGWARE RD., LONDON, N.W.2. TEL: GLADSTONE 0035 : 





ALSO AT BIRMINGHAM—TEL: SPRINGFIELD 1134/5 - STOCKPORT—TEL: STOCKPORT 5241 - GLASGOW —TEL: MERRYLEE 2622 
THIEL 79 
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The ““Margam Abbey” 
Talbot Pil tage 


fron r 


COR-TEN GOES DOWN TO THE SEA IN SHIPS 


At sea as well as ashore new uses are constantly being 
found for SCW Cor-Ten. It was used extensively in the 
construction of this vessel for the Port Talbot Pilot- 
age Authority. 
The Main Deck and Bulwark Plating « Shell Plating 
and Anchor Recess « Floors and Engine Seating « 
Chain Locker « Fresh Water Tank « 
Bulkhead Bott«c m Plating « Rudder Side Plates 
— were made entirely from Cor-Ten. A typical example 
of the growing use of Cor-Ten in marine construction, 
and in other fields where high yield strength, together 
with outstanding resistance to corrosion, is vital. 


COR-TEN IS TOUGHER 

Weight for weight, the yield strength of SCW Cor-Ten 
is 50% higher than ordinary mild steel. 
Alternatively— 

Strength for strength, a saving of 13 of the weight is 
possible « 4-6 times more resistant to atmospheric 
corrosion. Highly resistant to abrasion and fatigue 


THE STEEL COMPAN 


ABBEY WORKS, PORT TALBOT, GI 


Y OF 


COR-TEN SAVES MONEY 

Initial costs are spread over a longer service Mfe 
Maintenance costs are reduced. 

Operating costs are lowered—in transport, paydoads 
are bigger because of reduction in tare weight 

Please write to us at the address below for further tnfor- 
mation or for technical assistance in the application 


SCW Cor-Ten to your products. 


Cor-Ten 


RAILWAY ROLLING STOCK. AGRICULTURAL AND EARTH- 
MOVING EQUIPMENT. BARGES AND SMALL CRAFT. 
MINE CARS. POWER STATION INSTALLATIONS 


WALES LIMITED 


RT TALBO 














PRODUCTION 


‘ Ww eiding (suns tor lop speed, top qua , to 0 
\.R.O. Spot Welding ¢ for Loy i,t iality, top profit 
ersatile, readily installed and adaptable for design changes. Automatic, safe, fast and easy in operation, 
Popular with managemeni ; popular with operators. An unequalled choice of hand-, air- and 
oil-operated guns with exchangeable arms and ups for all applications. It will 


pay you to get full details about A.R.O. — the spot-on choice for spot-on production 


SPOT WELDING GUN SPECIALITS 


MACHINERY CO LTD 190 CASTLENAU LONDON SWI3 Tel Riverside 5434 
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- TRADE 


C3009) SHEAR 


MARK 


10 ft. x in. 











A MODERN MACHINE OF OUTSTANDING VALUE 


KEETON SONS & CO. LiTD., KEETONA WORKS, GREENLAND ROAD, SHEFFIELD 9. TELEPHONE : SHEFFIELD 42961-2-3-4 


A MEMBER OF THE FIRTH CLEVELAND GROUP FO 


CRC 10mMA 
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V-Belt Drive and F enner SpacesaVer, 


WEDGE-Belt Drive Wedge-Belt Drives are 


SLIMMER, LIGHTER, SHORTER, CHEAPER 


for the same job 


@ Width and weight now reduced by a half, 
and cost by at least a fifth, without loss of 
strength or durability. 

@ Modern materials and a new belt section 
give a much greater power capacity 
SpacesaVer Wedge-Belts make full use of 
the strength and flexibility of Terylene 
cords. These are bonded to a synthetic 
rubber which keeps them exactly where 
they can do most work with least stress 
to themselves. This rubber provides heat 
and oil resistance and adequate electrical 
conductivity at no extra charge. New 
pulley designs take full advantage of 
modern casting methods to give stronger, 
yet lighter pulleys. All have Taper-Lock 
quick and easy fixing facilities. 

@ Two Wedge-Belt sections, §” (Alpha) and 
$° (Beta) cover all normal drives up to 200 
horse-power. Belt lengths and pulley 
diameters are based on International 
Standardisation principles. Your complete 
drive design can be selected from a single 
line reading in the SpacesaVer catalogue 
135/20. Send for it now. 


THE GREATEST ADVANCE IN DRIVE DESIGN FOR 30 YEARS 
HERE 1S THE PROOF 























Bice 

| MOTOR DRIVEN V-BELTS AND DRIVE DRIVE 
D R i Vv e PULLEY PULLEY FACE WEDGE-BELTS CENTRE LIST WEIGHT 

DIAM DIAM. WIDTH USED DISTANCE PRICE Le. 

5 HP. V-Belt 32 63 3; 5—A29 75 ee BB 16°7 

Wedge-Belt 3°15 5°60 F; 3 Alpha 280 7-1 ae AE 10°6 

SAVING 16° 12% 54%, a yw 4 19% 36%, 

a5 MP. V-Belt 64 125 3 6—B65 18:7 £17°0°7 668 

Wedge-Belt 5:3 106 = 2B 6Alpha560 153 él 11-6 362 

SAVING 18°, 1s% 48%, — 18%, 32% 43%, 





WEDGE-BELT DRIVES 


MADE ONLY BY 








a 
NAME AND POSITION ' 
‘cater | Fi nner 
veto 10 FIRMS ANORESS 4 
NOW! J. H. FENNER & CO. LTD. HULL 
t 





THE LARGEST MAKERS OF V-BELT DORIVES IN THE COMMONWEALTH 
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Now metal can have a beautiful skin 


With the development of vinyl plastic bonded to steel on aluminium, a completely 
new approach to metal finishing is now available. ‘These new materials, Plasteel and 
' Plasminium, can be formed or deep drawn as easily as the basic metal, to give a 
finished article straight from the tools. ‘The plastic coating is obtainable in a basic range ol 
attractive colours and designs but can also be supplied in effects such as tartan, 


imitation pigskin, leather and wood grains and many others. Supplied in coils from }” to 18 


ide with metal thickness from 30 s.w.g. to 18 s r. Write for samples and full details 





: a WILLMOTT TAYLOR LIMITED 


Wharfdale Road, Birmingham, 11 


PLASMINIUM Tt Accks creen 1186-7 
London Agent: SAMUEL MERCER & CO 


P L A Ss T Ee Ee L Eldon Street, E.C.2. Tel: Bishopsgate 5651 
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The Walker man is always on hand 





Walker’s Packings and Jointings are 
serving the Iron and Steel industry 


The Walker man is well in the picture at the New Appleby- 
Frodingham plant. He is always ready to give specialist advice 
on the applications and advantages of Walker's products. 
Walker's packings and jointings are widely used—for forging 
presses, rolling mills, blast furnaces, steam and pneumatic 
hammers. They have a fine reputation for service throughout 
the industry 

y if you have a point to raise about packings and jointings. you are invited to 

make full use of the expert service of the Walker man at any time 


For further information write to 


James WALKER & CO. LIMITED 
LION WORKS - WOKING - SURREY 


Telephone: Woking 2432 (Teiex 8521) Telegrams: Lioncelle, Woking, Telex 
»eerego t & THR OV Ga BS OY FT THE WORLD 





The Seal of 
Supreme Service TIB 368 
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~—«STEE 


> of course 
A rer Sheet Stockhoicer of 


ynpany of Wales Ltd 





& CO. LTD. 


ST. MARKS STREET, WOLVERHAMPTON. Grams: Attention W'ton 


Nerthern Enquiries : CASHMORE, SPARROW (STEEL SHEETS) LTD., MOSSLEY, MANCHESTER Teil: Messiey 483 
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for heavy outdoor all-weather work 


* TWIN CURRENT RANGE 





HIGH range for plate welding . 6 Vat50-3s10A 
LOW range for sheet metal work 95 V at 40-220 A 
Rated to BSS 638/1953 for 

continuous duty at maximum current Load 20 kVA 


INFINITELY VARIABLE CURRENT CONTROL 


Over the full range. Current setting by handwheel. 
Indication from easily read scales mounted on machine top. 


» 


* HIGH POWER FACTOR 
The power factor is within the recommendations of the B.E.A.M.A. 
A built-in capacitor can be supplied if required. 
ROBUST CONSTRUCTION 
Heavily built oil tank, hermetically sealed to enclose 
the vacuum impregnated coils. 
* LIGHT AND MOBILE 


Mounted on four wheels, the leading, 
pair swivelling for easy 
manoeuvrability. 


Range of ACTARC Transformers. 
ansformers 


Air and Oil cooled MEDIA er: Low Voltage range 65V 50-310 A 
ELFCTRODES er, High Vottage range 95 V 40-220 A 
. Oil cooled MASTA transformer Low Voltage range 65 V 70-440 A 
~ wide range of Actarc ain & Oe. High Voltage range 95 V 50-300 A 
here are lime-ferritic electrodes — Air cooled MONTA transformer Low Voltage range SOV 30-200 A 
Se a es ee Se eae High Voltage range 90 V 15-100 A 
stee! —- general purpose work ; Two easily selected infinitely variable current rm. 
papa vertical and cverhead welding, Oil cooled MODULA (Tapped Choke) Low Voltage range SOV 30-250 A 
deep — i electrodes for = High Voltage range 80 V 40-185 A 
horizontal prod work ; electrodes Suitable for electrodes of the lime-ferritic and deep penetrat types and other 
boiler piate; non-ferrous electrodes for special electrodes requiring high st “se 
ied for 


riking vol 
aluminium, nickel and bronze All transformers can be supplied ainda age supplies for connection to single 
or }-phase, 50 cycle 4.C. systems. 
Special models availa: le for other voltages and frequencies. 


MANUFACTURING CO. a 


ASs ARS WORKS !- NITSHILI GLASGOW, § 


elephon BARRHEAD: 2293/7 Telegrams ACTIVARC GL 
FFICE 15 HERCIES ROAD, HILLINGOON T ? 
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gives these reliability 
Quality Control at GAN means much more than inspection of the finished product. it means 
that minute examination at every stage of production ensures that each process is faultlessly 
carried out. Quality Control begins with the raw material and ends only with the severest tests 
on the finished article. Since its adoption by GKN over 20 years ago, it has become the most 


important single contributory factor to the superb quality implied in the initials GKN. 


GUEST KEEN & NETTLEFOLDS (MIDLANDS) LTD., 





Screw Division, Box 24, Heath Street, Birmingham 18 - Telephone: Smethwick 1441 Telex 33-239 


S /GF/2529 
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LISSE 


(FRANCE) 


Plate Rolling Machines 






Powerful and rugged. Ideally suited for heavy plate 
FOR PLATE UP rolling for hydraulic and chemical plant and 
N 
T0 12” THICK shipyards. Push buttons centralised on mobile 
panel on rollers provide instantaneous control 
BUILT TO ANY of the various movements. Large dials 
REQUIRED WIDTH permit easy reading of the roll positions. Fully 


protected against overload. *° 
WITH 3 OR 4 ROLLS 





SOLE U.K. DISTRIBUTORS 


Write for 
illustrated 
brochure 
SM/229 





DOWDING & DOLL LTD 


346 KENSINGTON HIGH STREET, LONDON, W.14 
Tel) WESTERN 8077 (8 lines) ‘Telex: 23182 = Groms: ACCURATOOL LONDON TELEX 
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Hydraulic = 


Press Brake 
50-TON MODEL 


(FRANCE) 











) = 
Can be pre-set for repetition bending. Equally suited 
to single workpieces. Easy to set, simple to operate. Capacity 63” wide. 
Rapid approach and 8 ton pressure return to pre-set 
upper limit. Accuracy of the stopping point and Stroke adjustable 4” to 4”. 


parallelism of the slide guaranteed below -001”. Large 
clearance round the table and slide allows unrestricted 75, 105 and 140 ton models 


bending. Fixed table permits large sheets to be handled. available also. 


Sole U.K. Distributors 


DOWDING & DOLL LTD 


346 KENSINGTON HIGH STREET, LONDON, W.14 
Tel WESTERN 8077 (8 lines) ‘Teles: 23182 Grams: ACCURATOOL LONDON TELEX 







Write for 
illustrated 
brochure 
SM/230 







230 














92 SHEET MELA! INDU STRIES DECEMBER 1960 





in the time you need it! 


from their Standard 


Airscrew can provide the right fan, at the right time, 
Axial Flow and Centrifugal range. Held ready for quick assembly is a compre- 
hensive selection of Axials(ranging from 12” to 27”) and Centrifugals (including 
all types of forward curve, backward curve and paddle blade fans). 

this range, the Airscrew Technical Service can help you to 


From among 
select the right fan for the job in hand. It can also be of great assistance when 


you need a fan of special! design. So, consult Airscrew first ! You can depend on 


an Airscrew fan being guaranteed to give its rated duty 


. 
ALrscCcrew 


An Airscrew specification means what it says 


Manufacturers of ail types of Axial Flow, Centrifugal, 


THE AIRSCREW COMPANY & JICWOOD LTD b 
Aircraft and Cooling Tower Fans wes 103 


WEYBRIDGE: SURREY- TEL: WEYBRIDGE 2242/7 
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#& Stelvetite-plastic bonded 
to steel-has put a new face 
on Baldwin and Francis 


Switchgear Panels 





SOMETHING NEW IN SHEET STEEL .. . ready 
surfaced with durable vinyl in the colour of your choice 
all set for fabrication—that’s Stelvetite. It can be cut 
deep drawn, folded flat and welded: and the hard-wearing 


vinyl face which Stelvetite shows the world will resist 


Plastic 
bonded 
to 

Steel 


* Accepted by th 

Council of 

Industrial Design for 
Design Index 





oils, detergents, acids—and timé. It comes in a wide 
range of colours and textures. It is made into vehicles, 
partitions, ceilings, furniture, kitchen equipment, wall 
cladding and drums. : . all of them colourfui and durable 
In production costs alone Stelvetite is a money saver 


Investigate ut? 


4/l enquiries about Baldwin & Francis 
Switchgear Panels should be made to Baldwin 
& Francis Ltd., Evre Street, Shefheld. 





STELVETITE*—made in co-operation 
with BX Plastics Ltd.—by John Sum- 
mers & Sons Ltd., who produce over 
52,000 miles of sheet steel every year. 
Write to us at Dept. $.M., Shotton, Chester, 
for full information 
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| AN EYE ON 
RESEARCH 


The precision and abso- 
lute dependability of a 
Cowlishaw Walker press 
enables exacting research 
work to be carried out at 
the National Engineering 
Laboratory of the Depart- 
ment of Scientific and 
Industrial Research, at 
East Kilbride. 























In industry the same ster- 
ling qualities of Cowlishaw 
Walker presses guarantee 
better pressings and much 
longer tool life. 


66666666 
6666666 
















- 
*e" 








COWLISHAW WALKER ano company ummreo 


BIDDULPH, STOKE-ON-TRENT * Phone: Biddulph 3254 * London Office: 117 Victoria Street, Westminster, S.W.1. Victoria 5472 
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Made at the Panteg Works of 


RICHARD THOMAS 
& BALDWINS LTD 


HEAD OFFICE: 47 PARK STREET, LONDON, W1-: MAYFAIR 8432 
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Production Procedures at the Beacon 
Works of John Thompson Motor Press- 
ings Ltd.—3 

This instalment is devoted tc the fabrication and 
assembly cf the frame for the Austin “Gipsy’’. 
Particularly interesting is the method of welding 
the side-members and the cross-members. For the 
former automatic Co, welding is used and the latter 
automatic carbon-arc welding. Considerable 
economies have been obtained by the use of the CO, 
process. Details are also given of press-tools for 
the various components, together with information 
on pressing techniques. 


Some Typical Operations in the Manu- 
facture of Slotted Angle................ 
JF. V. Harding. 

The manufacture of slotted angle trovides an 
example of high-speed quantity production using 
coil strip as the starting material. Operations, 
which are continuous, include uncoiling, straighten- 
ing, producing the slots cn a high-speed dieing press, 
guillotining to length, rolling to form the angle, 
and painting. 


Designing for Structural Safety ........ 
W. G. Heath, Dip.Ae. (Hull), A.F.R.Ae.S. 


Some details of the construction of the AVRO 748 
in which the “‘fail-safe’’ concept is extensively 
adopted. Since so much of the structure consists 
of wide planks of sheet metal structural safety is 
also ensured by the “‘fail-slow’ approach; by 
choosing suitable materials and working stress 
levels, it is possible to delay the progress of cracks 
sufficiently to prevent them becoming dangercus 
before they are discovered and eventually repaired. 


The Principles and Practice of Explosive 


ET Mo ac ds'vtcvde counties dnc 9 


Dr. L. Zernow. 


In this article, which was presented as a paper to 
the recent meeting of the International Deep 
Drawing Research Group in Paris, the author deals 





Page 
with such headings as energy transfer medium, 
energy source, strain rates, materials formed, 
economics, etc. He also gives examples of typical 
products, e.g. pressure-vessel closures. 


Improvements in Punches for Cylindri- 
rT ee ror reer rrr oer rr. 901 
F. F. Wallace, Ph.D. 

Various methods of improving the limiting drawing 

ratio are surveyed and a description given of a 
low-alloy steel punch, knurled over the whole 
drawing surface. This punch gives remarkable 
limiting drawing ratio values. 


An Introduction to the Theory and 
Practice of Flat Rolling—4.............. $05 
The late C. W. Starling, B.Eng., A.M.I.Mech.E. 
Forces on the rolls; roll bending; calculation of 

roll camber; method of changing roll camber; 
bending of backed-up rolls; lateral bending of 

work rolls; four-high driven back-up mill; roll 
flattening; minimum thickness; elastic curve for 

rolls. 
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Distinguished Partnership 


The distinction of the Rover is matched by 
the distinction of the aluminium alloy 

it so extensively incorporates. Birmabright, 
the original alloy specially developed to 
withstand corrosion, possesses also the virtues 
of lightness, strength and resilience —a 
combination of qualities that adds lustre to 
both sides of the partnership. 

Do you use Birmabright corrosion- 


resisting aluminium alloy? 


BIRMABRIGHT LIMITED 


Woodgate Works + Birmingham 32 
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CHESTNUTS 


ITH the Christmas season nearly upon us, 
our thoughts automatically gravitate to 
the good times ahead, to the conviviality, the 
remembering of old friends, and the indigestible 
fare. Often one is a little sad that the Pickwick- 
ian Christmas is no longer with us, as the scenes 
described by that master of words, Dickens, 
have an attraction that all the stainless steel and 
chromium of the present age cannot replace. 
One thinks of the roaring fire and the chestnuts 
roasting there, the self-made entertainment, the 
hot punch and the snow outside. 

Stull with us, however, are the chestnuts, 
even though in a more hoary form. We make 
no apology, therefore, for referring again to that 
hoary chestnut, technical education, a subject 
that seems to be an increasing favourite among 
after-dinner and after-lunch speakers and about 
which agreement and effective action still seems 
a long way off. In fact, the subject is of great 
importance, particularly, as compared with 
many other countries, Britain does not appear 
to' be keeping in step. Technical education has 
been referred to im extenso recently by Prof. 
Owen Saunders in his presidential address to 
The Institution of Mechanical Engineers, by 
Field Marshal the Viscount Slim in presenting 
the “‘Research”’ awards, by Mr. E. Fuchs in his 
presidential address to the Institute of Welding, 
and by His Royal Highness the Duke of Edin- 
burgh at the luncheon arranged in his honour by 
the Gauge and Tool Makers’ Association. The 
interest of His Royal Highness in education has 
always been apparent and is shown in a practical 
way by his suggestion to the City and Guilds 
of London Institute that next year there 


should be a Commonwealth Training Week. 

It is this translation of results of thinking 
about education into a practical form that is so 
important in the same way as it is to translate 
the results of research in such a way that they 
can be applied in industry. Although a surfeit 
of talking on any subject may give the impres- 
sion that there is a tremendous amount of acti- 
vity in any field, such is very often far from 
being the case. 

The problems of technical education are 
manifold. They begin in the grammar schools 
where, as Prof. Saunders has said, there is a 
lack of understanding by science and careers 
masters of what engineering as a career really 
means (and this applies also to other technical 
fields); they extend to the universities and 
technical colleges where the need for a distinc- 
tion between “research’’ and “‘technology”’ are 
often misunderstood; they extend to the 
provision of an adequate supply of qualified 
teachers of science subjects, and they extend 
through a man’s career in industry during which 
technical training in some form or other should 
always be available. 

There are signs of a real awakening to some of 
these problems, but enough is still not being 
done, although we can be encouraged by such 
developments as, for example, the G.T.M.A. 
Educational Trust and the post-graduate course 
in welding to be held at Cranfield next year. To 
keep pace with the rest of the world a great 
deal more activity is required. It’s cold 
outside, let’s pull our own chestnuts out of 
the fire before the economic chill becomes 
downright frozen. 
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Production Procedures at 


the Beacon Works of 


JOHN THOMPSON 
MOTOR PRESSINGS Ltd. 


Continued from page 


AUSTIN GIPSY FRAME CONSTRUCTION 
USING COz WELDING 

WHEN the Austin Gipsy vehicle (Fig. 35) was 

first envisaged the frames incorporated side 
members which were welded using an automatic 
carbon-arc process with the welds running along 
the centre of the upper and lower faces, as shown in 
Fig. 36(a). It was found possible, however, to adopt 
an alternative method of construction with a reduc- 
tion in cost but without any reduction ir. the 
strength and quality of the frame. The new 
method of fabrication, shown in Figs. 36(6) and 





798, November, 1960 


37, required a different welding method for 
welding the side members and also of producing 
the pressed-steel channels, and for welding a special 
automatic welding machine using CO, as the 
shielding gas was constructed. The machine 
incorporates two Philips CO, automatic welding 
heads, the necessary d.c. supply being obtained 
from four mercury-arc rectifiers ; a continuous wire 
electrode is used, and welding is effected in the 
3 o'clock position, allowing two welds to be made 
simultaneously. The Gipsy frame, with principle 
dimensions is shown in Fig. 38. 





General view of c 


of Austin Gipsy 


Fig. 35 


struction 


cha l 
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Lower Channel 

For the lower channel the steel used is purchased 
as hot-rolled strip in coil 14 gauge and 6§ in. wide, 
each coil weighing 10 cwt. and no material is wasted 
in offcuts except at the ends of the coils. The coil 
passes through an uncoiler (Press Equipment Co. 
Ltd.) (Fig. 39) and is straightened in a Bowfeed 
and cropped in a 75-ton Butterley machine 
(Fig. 40) fitted with a Bowfeed (Press Equipment 
Co. Ltd.). A long-feed device (Fig. 41) trips the 
press which also crops the coil as required. Produc- 
tion is at the rate of five blanks per minute, and the 
machine is unattended except for the removal of 
finished parts and the loading of new coils. 

The form and clip operation for the lower channel 
is effected in a 2,000-ton John Thompson mechanical 
press, which is of the pillar type with a stroke of 
18 in. and has a bed area of 25 ft. by 3 ft. 6 in. (Fig. 
42). The bed is of the container type and hydro- 
pneumatic cushions are fitted and each give a pad 
pressure of 400 tons. The lower channel (also the 
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CROSS SECTION OF CENTRE OF SIDEMEMBER 
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upper channel) is bent to the die line in a tool 
mounted on the side of the main form tool before 
pressing. As can be seen from Fig. 43 the tool is 
designed to give a pinch on the bottom of the 
channel to give the required set to eliminate 
springback. 
Upper Channel 

The upper channel is pressed from a developed 
blank obtained from pickled and oiled sheets 11 ft. 
2 in. by 39 in. wide, each sheet producing four 
blanks. No bianking margin is allowed between 
each component, thus reducing offcut material to a 
minimum. Blanking is effected in a 750-ton Bliss 
press—the next operation—form channel bend— 
being carried out in the same 2,000-ton press as the 
lower channel, or in a 2,000-ton British Clearing 
machine. This press exerts its maximum pressure 


34 in. above the bottom of the stroke, the point of 
forming. 

The pneumatic cushion fitted, providing 500 tons 
of pad pressure, is furnished with hydraulic locks. 
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This press also has a stroke of 18 in. and can accept 
wrk up to 29 ft. 6 in. long. The form toal for the 
upper channel is shown in Fig. 44. 


Channel Assembly (Prior to Welding) 
The lower channel is first placed in a fixture 
Fig. 45) and clamped against fixed locations by 
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air-operated jaws which grip the flanges of the 
pressing. Spacer blocks are then brought in at the 
ends of the member by a small hand-operated 
toggle. The upper channel is then inserted into the 
lower, and clamped into position by air-operated 
clamps which have position stops to maintain the 
correct finished profile. 
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Fig. 40 (right)..—Exit side of press 


used for cropping strip for half 
idemember 
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Fig 41 (beloun Long feed device 





The complete fixture is mounted on trunnions 
and is free to revolve through 360 deg. about a 
longitudinal axis and all assembly is effected with 
the fixture in the horizontal position. 

After assembly the fixture is revolved through 
90 deg. and the two channels are tack welded at 
12-in. spacing. Two operators are employed for 
assembly and tack welding (see also Fig. 45). 


Automatic CO, Welding 
The CO, welding machine for the side members 
was designed by John Thompson’s and consists 
essentially of a pair of rollers carrying the member 
to be welded between the two Philips welding heads 


at a constant speed while providing for change of 


section and elevation (Fig. 46). The 12-in. dia. 
rollers are in aluminium-bronze with 14}-in. dia. 
flanges § in. thick. The lower roller is driven by a 
1-h.p. electric motor with infinitely-variable-speed 
gear, connected to worm-reduction gears and spur 
gears. The drive then goes through a train of four 
idler gears to a further spur gear bolted to the 
flanges of the upper roller. 

To allow for the change in section of the member 
being welded, the upper roller can move up and 
down with its bearings, the driving gears being 
coupled together by three swinging links to keep 
them in mesh. Downward pressure is applied to 
the upper roller bearing by an air cylinder 
sufficient only to give a constant drive without 
distorting the component. The cylinder is provided 
with compressed air through a variable pressure 
reducing valve and expansion chamber and pressure 
gauges are incorporated into the air line. A 
revolution counter is built into the machine indicat- 
ing the output in r.p.m. from the hydraulic motor 
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for the purpose of checking of welding speed while 
the machine is operating. 

The Philips CO, welding heads are mounted one 
on either side of the machine at an angle of 15 deg. 
from the horizontal and 5 deg. away from the 
direction of traverse of the side member (Fig. 47). 
Compound slides operated by handwheels provide 
l-in. of vertical and lateral adjustment. Fig. 48 
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shows the system of air-operated and fixed rollers 
which keep the weld seam in constant alignment 
with the electrode for the first two-thirds of its 
undulating path. For the remainder of its travel a 
tracer roiler is used ; this is clamped into the end 
of the member and rolls over a large face cam or 


template (Fig. 49) adjacent to the delivery side of 


the machine. 


The wire feed reels which are mounted on top of 


the machine, hold coils of wire 20-kg. in weight. 
The shielding gas (CO>) is supplied from four 
interconnected standard cylinders via an electric 
heating element, to two storage containers, from 
which it passes to the welding heads. Solenoid 
valves shut off the gas immediately the welding 
current is switched off. 

The rectifier welding sets which provide the 
direct welding current are also of Philip’s manufac- 
ture. They are four in number and are coupled 
together in pairs to give 400 amp. max. supply to 
each welding head. The welding current is 
switched on and off by remotely-controlled contactor 
switches. 

Two high-speed steel cutters built into the 
machine remove weld spatter continuously from the 


flanges of the lower roller ; other exposed parts of 


the machine are coated with anti-spatter paint. 


Welding Head 

The Philips CO, welding head is designed so that 
all parts are renewable and interchangeable (Fig. 50). 
Carbon di-oxide gas enters the connexion A, 
passes into chamber B, through the insulated 
distributor block C to the nozzle D, where it acts as 
a shield to the electrode. The electrode wire is fed 
into the contact tube E by rollers which also 
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Form and clip operation 


for half stdemember 


Fig. 42 





straighten the wire ; these rollers are driven by a 
variable-speed d.c. motor. Changing the contact 
tube is effected by releasing clamp nut F, thus 
releasing the split collet G. Water for the very 
efficient cooling is fed through H and passes into the 
water jacket J and then out through connexion K. 
The main part of head L is a brass casting, the water 
jacket is chromium plated copper alloy, atid the 
block C is of special insulating material; M is a 
gland nut which incorporates sealing rings N and 
M. The contact tube and the gas nozzle are 
chromium plated and highly polished to prevent 
the adhesion of spatter. 


Operating the CO, Welding Machine 

After setting the rectifiers to the required current, 
the gas supply heater element is switched on and 
gas passed into the storage containers by opening all 
the four cylinder taps. The compressed-air supply 
is turned on and the pressure adjusted, the cooling 
water turaed on and the flow adjusted, and gas is 
then passed through the welding head and the flow 
set by reference to the flowmeters. The driving 
rollers are then adjusted to the correct speed and 
then stopped. The above adjustments are required 
only at the beginning of each working day. 

The end of the side member to be welded is placed 
between the rollers and the freedom of the welding 
wire in the contact tube checked and the position 
of the welding heads relative to the flanges of the 
lower channel adjusted. 

The driving rollers are then set in motion, causing 
the side member to move along between the welding 
heads. Simultaneously the wire feed is engaged by 
a small lever which also operates a micro-switch, 
so energizing the solenoids at the gas-supply valves 
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and the contactors on the recti- 
fiers; the welding current is then 
struck as soon as the electrode 
touches the member and welding 
then proceeds. 


As soon as the end of the 
member emerges from the 
machine one operator clamps 
the tracer roller into position 
while the side member is still 
moving forward and the two 
seams are thus welded from end 
to end, i.e., two 12-ft. runs 
without a break. When welding 
is complete the wire feed is 
disengaged, which automatically 
cuts off the welding current and 
gas supply and the roller drive 
motor is switched off. Two 
operators are required on the 
machine, one to each head, and 
as each member is welded one 
operator places it in a storage 
cradle while the other operator 
inserts another member into the 
machine, and the whole sequence 
of operations is repeated (Fig. 
51). 


After every ten welds spatter 
has to be removed from the gas- 
supply nozzles, but this comes 
away very easily and only takes 
two or three minutes. 


The floor-to-floor time per 
side member is about 3 min. 
using semi-skilled labour. Only 
minor adjustment to the welding 
heads is required while welding 
is taking place, and the only 
regular maintenance required is 
the replacement of contact tubes 
as they become worn, usually 
after about 50 hours welding 
time. 


Settings for welding 14-swg 
side members on the CO, 
welding machine are as fol- 
lows:— 


Welding current 180 amp.; 
arc voltage 28 volts; welding 
speed 48 to 50 in. per min.; wire 
dia. 0.9 mm.; wire feed 33 to 35 
ft. per min.; gas flow 14 litres 


per hr. 
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mK Experimental Welding 
AY Considerable experimental work was 
~ 
4 





4 carried out on the welding of 14-swg 

AA : mild steel plate samples by Philips 

AAAS Electrical Ltd., to obtain similar condi- 

: z tions to the welding of chassis side 

. Ne y Zz members, and by the use of varied 

° . r 3° welding conditions speeds from 35 to + 
Ke 60 in. per min. were obtained, pro- 

tu ducing good-quality welds free from 

porosity and with very little spatter. 
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Mechanical Tests 

| Two tests plates (A and B) were 
“+ welded in the 3 o’clock position, plate 
A giving a reasonable weld free from 
| undercutting, plate B giving a weld 
‘I< with at least 10 to 20 per cent under- 
cutting on each side of the weld. 
Samples were taken from each plate 
, and tested to destruction; most of the 
test samples failed in the parent plate 
except those with excessive under- 
@e cutting. Graphs were drawn to show 
- the maximum load applied together 
with the elongation of each tests 
' specimen, and the graphs of plate A 
~\.+ showed an increased elongation over 

plate B. 


Side Member 

After sufficient experience was 
gained on the welding plant and 
process, welds of very high quality 
have been maintained on a production 
basis at welding speeds varying from 
40 to 50 in. per min., with only slight 
adjustment of the welding head during 
welding. 
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| Fig. 44.—Tools for bend and form 
| P operation for upper channel (side- 
member 
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Fig. 
ment of CO, welding machine 


Bearing slide housing 
housing 


Bearing 
driving 


46 (below.)—General arrange- 
Angle-iron frame to be suitably 
closed with steel auto sheet. B 
C.— Bearing 
D.— Head mounting 
Modified on actual machine 


I 


ackets 
provide manual adjustment 
upport channels. F.— Upper 
roller. G.—Lower driving 
ller. H.—-Driven pinions attached 
driving roller 7.— Idler pinions 


K.— Upper roller shaft. L.—Lower 
roller shaft. M.—Luinks (idler and 
driving pinions N.—-Idler pinion 
support link O.— Fulcrum arm 
P.—Crosshead. Q.—Piwvot bracket 
for fulcrum arm. R.— Support bracket 
for air cylinder on driving roller 
S.—-Support bracket for air cylinder 
on control roller T.—Guide for 
control roller shde (upper moving 











roller l Control roller and slide 
upper moving roller V.—Upper 
fixed control roller and bearing 
W.—Lower forward fixed control 
roller. X.—-Lower rear fixed control 
roller. Y.—-Worm-reduction unit and 
driving pimon 
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Fig. 48 (left Close-up of side- 

member in welding machine, show- 

ing system of air-operated and 

fixed rollers which keep the weld 

eam in constant alignment with 

the electrode for the first two-thirds 
of its travel 








Fig. 49 (right General view of 
delivery side of CO, welding 
machine 














Fig. 50.— Section draw- 
ing of welding head 








DECEMBER 


1960 SHEET METAI 


General view of the welding machine, 
howing position of one operator 
x10) Weld, showing maximum build 


up of weld metal 


x10) Weld, showing minimum build- 
up of weld metal 


INDUSTRIES 879 


Typical macro’s of a weld section taken from a 
side member show :—Fig. 52 the maximum build- 
up of weld metal, Fig. 53 a normal weld build-up. 

A heavy weld deposit is preferred on production 
members, as a 100 per cent joint fit up is not always 
possible, small allowances can therefore be tolerated 
without any reduction in the weld quality or strength 
of the welded joint. Microsections taken on a weld 
section made with the CO, process show a typical 
columnar-type crystal structure. 

A typical member taken from a batch welded 
under normal production conditions, was later 
tested to destruction. Six test pieces were taken 
from the side member and three sets of graphs were 
produced showing the maximum load obtained 
under test, the average tensile being that of the 
parent plate (approx. 22 tons per sq. in.). The 
remaining parts of the side member were put under 


TABLE I—-Results of Test Plates “‘ A” and“ B” 
Yield Max Fracture} Remarks 
Point | Stress 
20.76 | Fracture in 
| parent plate 


20.76 | Fracture in 
| parent plate 


21.6 | Fracture in 
pare:t plate 
Fracture at 
weld junction 








880 SHEET METAL 


a 700-ton press and various loads were applied, one 
part was completely compressed and the other parts 


partly compressed, Fig. 54, but still no failure of 


weld was shown on any of the welded seams 
although subjected to these severe tests. 

A universal tensile-testing machine was used, 
capable of pulling a test-piece with a load up to a 
maximum of 2 tons. Results are shown in Table I. 


Hardness Survey 

A hardness survey carried out on weld sections 
taken from a side member showed an average 
Vickers hardness number of :— 


Weld on ; ‘ ; 203 
Heat-affected zone ne 135 
Parent plate : 110 


Advantages of Method 
The advantages accruing from the new method of 
construction are :— 


1. Material 

Material required to produce a pair of side 
members by the previous method was 119 lb. and 
by the new method 98 Ib., giving a saving of 21 Ib. 
per chassis. 


2. Plant Utilization 

The number of large mechanical press blows 
required to produce chassis side members is 
reduced considerably with a corresponding saving 
in labour. 


Old Method per 1,000 Members 
No. of blow 


Operation Type of Press 
Blank 1,000-ton Bliss 4,000 
Press 2,000-ton J.T. 4,000 
Clip 2,000-ton J.T. 4,000 
Heavy press total 12,000 


New Method per 1,000 Members 


Operation Type of press No. of Blows 

Upper Channel 

lank 1,000 ton Bliss 2,000 

Bend and press 2,000 ton J.T. 2,000 

Lower Channel 

Crop from coil 75 ton Butterley 2,000 

Bend and press 2,000 ton J.T. 2,000 

Heavy press, total 6,000 

Light press, total 2,000 


3. Welding 

The weld is more efficient being close to the 
neutral axis of the member and welds of very high 
quality are easily obtained under high quantity 
production conditions. Both welds can be carried 
out simultaneously at higher speeds than were 
previously obtainable, so making more economical 
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Fig. 54— Results of compression tests on sections from typical 
sidemember 


use of shop floor space. The welding machine is 
simple in construction and easily maintained. 


4. Tooling 

The blanking and pressing tools are of simple 
design, lighter in weight and cheaper to make, 
consequently they can be made available for pro- 
duction more quickly. 

The method of constructing and welding this 
side member represents a complete departure from 
established practice and it is an excellent example 
of what can be achieved by co-operation between 
component designers and manufacturers on the 
one hand, and the makers of proprietary equipment 
on the other. Its various merits are derived from 
the use of an up-to-date welding process coupled to 
method study, industrial ‘“‘ know-how ” and above 
all, the courage to try something new. 

The welding machine described was designed 
and manufactured by John Thompson and has 
been in regular use for a long time. It is capable of 
further development as experience gained in its use 
shows that the CO, process lends itself to automatic 
or remote control as readily as any other automatic 
welding process and by practice the operators can 
now feed side members continuously through the 
machine without stopping until weld spatter has to 
be removed from the gas nozzles. Three excellent 
features of the CO, process are the complete 
absence of weld spatter on the component, together 
with the ability to tolerate reasonable gaps and 
irregularities at the weld joint without loss of 
efficiency, and to produce a really good standing | 
fillet weld in the 3 o’clock position on material only 
0.08 in. thick. There are numerous applications in 
the engineering trades for box-type members or for 
two opposite welds, and the contents of this article 
show a successful if unusual method of tackling 
these problems. 
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Cross-members 

The “ Gipsy ” frame incorporates six cross- 
members all produced in a similar manner. Typical 
of the production methods used is that for the rear 
body mounting cross-member (Fig. 55), the blank 
layout for which is shown in Fig. 56. Blanks for 
all the cross-members are produced in a 750-ton 
Bliss press from 16-swg stock of similar characteris- 
tics to that used for the side members. The body 
mounting member consists of a front and rear 
channel which are later welded together. The 
production of the rear channel involves a form and 
clip operation, the tools for which are shown in 














Fig. 56.—Blank lay- 

out for rear body- 

mounting cross 
member 


ae 








Fig. 57 on 
next page 


Fig. 57 ; these are mounted in a 750-ton Clearing 
single-action mechanical press. The set-up incorpo- 
rates a tray-type ejector which is operated from the 
press slide wa roller chains and sprockets and a 
Martonairz cylinder. 

The pressing is taken up with the top tool and 
released at a predetermined position. To effect this, 
the air-operated gear is also actuated at a predeter- 
mined height by striker gear on the press ram which 
sets the Martonair cylinder in motion. The hooks 
holding the pressing (shown in Fig. 58) retract and a 
positive knockout then operates to drop the pressing 
on to a moving scaveuge tray. The air cylinder 
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(which is of the double-acting type) then moves 
downwards in preparation for the next operation. 


Stiffener for Inner Flexitor 
An interesting setup is used for the production of 
this component. Tooling is of the follow-on type 
as shown in Fig. 59. The material used is steel 
strip 7 in. wide by 10 gauge and forming is effected 
on a 75-ton Taylor and Challen press. Fig. 60 
shows a sketch of the stages used to produce this 
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component; for feeding the strip a Bowfeed is 
used. 

In stage (1) the sides are cropped locally to give 
a developed blank length. The length of crop is 
equal to the width of the component. The notch 
gives a location for the feed. In stage (2) the part is 
lanced for a part of the width on each side and the 
centre formed. 

In stage (3) the part is raised on a pressure pad 
finish formed and parted off. The next traverse 
then ejects the part. 





Fig. 59 (above Follow-on tool- 
ing for production of stiffener for 
inner flexttor 


STAGE 2 
LANCE © PART 
FORM 


STAGE 3 
* FINISH FORM 
L PART OFF , , 
Fig. 60 (left Sketch of stages in 


production of stiffener for inner 
flexitor in tools shown in Fig. 59 
Drawn upside down for clarity 
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The Bowfeed has a conveyor which removes 
scrap from underneath the press and feeds into a 
skip. This conveyor is driven from the back shaft 
of the press. 

The majority of small brackets, etc., required 
on this frame are produced from coil stock using a 
Bowfeed. The operations mainly involved are crop, 
blank, follow-on-pierce and blank, or are similar 
to operations on the stiffener referred to above. 
This method enables a very high rate of production 
to be attained. 


Gipsy Frame Assembly 

After production, the various component parts 
of the frame are first welded up as sub-assemblies 
prior to final assembly, and wherever possible 
automatic carbon-arc welding is used, as in the case 
of the cross-members. These are jigged and 
tackwelded before being passed to the carbon-arc 
welding machine in which a complete set of frame 
cross-members is welded in one run of the machine 
(see Fig. 61). 

Adjacent to the carbon-arc machine are welding 
positions for small brackets, etc., to be added to the 
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Carbon-arc welding of 
frame crossmembers 





cross-members, an operation performed by metallic- 
arc welding. 

Jigs are of the 360-deg. rotation type, fitted with 
air-operated clamps and each welding position is 
opposite the unloading station of the carbon-arc 
machine. 

The side members, together with the cross-mem- 
bers, are then jigged in an air-operated rotating 
fixture and final welding is effected by metallic-arc. 

The welded frame then goes into a second stage 
assembly jig where flexitor brackets and engine 
mounting brackets, etc., are arc-welded into posi- 
tion. In this case clamping in the jig is by hand- 
operated clamps. 

In the next station cable clips are attached to the 
frame by spot welding. The fixture used has copper 
bars inserted to form the rear electrode for spot 
welding. 

After final inspection in a receiver gauge the 
frames go by conveyor through a cleaning operation, 
enamel black dip, draining and stoving operations, 
after which they are unloaded in the despatch 
department. 

(Series to be continued) 





Special “Week-end” at Birmingham Science 
and Industry Museum 


ANOTHER Steam Week-end has been arranged 
for Saturday, December 31, 1960, and Sunday, 
January 1, 1961. 
The following Engines will be run:— 
Uniflow Engine by Galloway, 1924; Compound 
Beam Engine by Easton, Amos and Sons, 1864; 
Steam Hammer by Massey, 1873; Tangye Colonial 


Engine, 1902; Organ Engine by Savage, 1898; 
Ruston-Proctor Portable Engine, 1894; Aveling- 
Porter Steam Roller (Stationary), 1892. 

Arrangements will also be made for more than 20 
whistles from railway engines to be sounded. In 
addition films of interest to steam enthusiasts will 
be shown, the Orchestrion Organ will be played and 
the Pollitt and Wigzell Engine with Corliss Valve 
Gear will be operated at intervals. Tram-car 
sound effects will also be heard. 
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Some Typical Operations in 


THE MANUFACTURE OF 
SLOTTED ANGLE 


By J. V. HARDING 


LOTTED angle is well known to engineers as 

an extremely versatile and robust material. 
To many it is synonymous with the name of 
Dexion, the original slotted angle. 

Slotted angle is a constructional material, 
capable of assemblies ranging in complexity from a 
fabricated house frame, to a simple set of shelf 
supports. It is manufactured to close and carefully 
maintained tolerances which ensure that the material 
will assemble readily. A pitch error of a few 
thousandths of an inch between the holes in one 
length, can show as half a hole error when two 
lengths are placed side by side, making assembly 
difficult and defeating the primary object, which 1s 
simple and rapid construction. 

The manufacture of slotted angle provides an 
interesting example of high-speed, quantity produc- 
tion. The production methods, and the problems, 
some of which are as yet unsolved, well repay study 
since they are representative of methods generally 
employed in the manufacture of components from 
strip material. 

To consider the various stages. The raw 
material is delivered in coil form, and a coil of 
strip material, say 4 in. wide by 0.080 in. thick, 
will weigh between 8 and 10 cwt. The coils are 
delivered by lorry from which they are off-loaded 
and stacked, ready for transport to the machine 
lines. Conventional off-loading is by C hook and 
overhead tackle, lifting two coils at a time on to a 
fork-lift truck (Fig. 1). As each pair of coils is 


lifted from the lorry, they are visually inspected 





for bad ends and edges. The use of a fork-lift 
truck permits the coils to be rapidly positioned as 
required in the stacking area. Obviously the 
nearer the stacking area is to the off-loading bay, 
the faster this work can be accomplished. 

The truck deposits the coils in the stacking area, 
with wood battens between each pair of coils to 
facilitate subsequent removal by the truck. The 
weight of the coils permits stacks to be made up to 
8 feet high with complete safety. 

This method of off-loading and stacking involves 
considerable handling, but the handling is effected 
by fork-lift truck and is rapid and efficient. The 
method of stacking also gives good economy of 
floor space. 

If a slotted angle is made in two sizes and two 
materials, then four different stacks are required. 
The need for different coils is no disadvantage to 
the fork-lift truck method, as with sufficient floor 
space, any number of stacks can be rapidly 
positioned as required. In this respect, the 
possible alternative although an attractive one, of 
overhead unloading direct from the lorry to the 
stacking area, is at a disadvantage. By this method the 
coils could not be dropped so quickly and accurately 
into position as they are by the truck method. 

The second handling problem is that of transport- 
ing the coils to the machine line. The method 
should enable rapid and simple selection of the 
coil required, together with fast delivery to the 
loading area. As with the original stacking, the 
versatility and speed of the fork-lift truck make it 























Fig. 1.—-Unloading cotled 
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ideal for this purpose. The coils are positioned at 
the loading area in smaller stacks, again with the 
wood battens between each pair. An overhead 
hoist and chain is used to lift two coils at a time 
and load them into the coil cradle. 

Consider the actual machine line. The first 
stage is the coil holder and straightener, and this is 
usually a combined arrangement (Fig. 2A). The 
coils are loaded two at a time by a hoist, into the 
coil cradle. Immediately prior to this any bad ends 
on the coils are hammered flat or cut off, to avoid 
damage to the straightener and the feed rolls on the 
press. Notice that the coils must be positioned the 
right way round in the cradle, and with their free 
ends in a convenient position for feeding into the 
straightener rolls. 

When the loaded coil is nearly expended, another 
coil is prepared by cutting the binding straps and 
feeding it forward, ready for rolling into the holder. 
The free end of the coil will fly up as the final strap 
is cut and must be restrained. As the last of the 
previous coil disappears into the straightener 
rollers the new coil is rolled into the holder and 
its free end is fed into the feed rollers maintaining 
an almost continuous production. 

The straightener consists of several pinch rollers, 
so arranged as to unwind the coil and at the same 
time remove the pronounced curve in the material, 
due to its having been coiled for a considerable 
time. With heavy coils there is a tendency with 
this arrangement, for the weight of the coils to 
cause drag on the strip, and introduce pitch errors 
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between the hole centres. This tendency can be 
eliminated by the use of power-driven support 
rollers in the base of the coil holder. The rollers 
assist the straightener rolls in unwinding the strip; 
and, by reducing the effect of the weight of the 
coil, eliminate the drag effect. 

Grease or oil on the strip can cause slip between 
the rollers, and this will also introduce pitch errors. 
Hence the strip is passed through a pair of degreas- 
ing pads, or lubricated with a drip can of paraffin, 
before passing inzo the straightener rollers. 

As the material issues from the straightener it is 
allowed to feed through and produce a slack loop 
before the free end is fed into the feed rolls of the 
power press. The slack loop is required because 
the feed rolls on the power press are intermittent 
in operation, while those of the straightener are 
continuous. This means that the two sets of rolls 
will inevitably become out of step and cause 
excessive looping, or at the other extreme, tension 
of the strip between the two pairs of rollers. 

The slack loop lies on an arm which operates a 
micro-switch (Fig. 2B) controlling the motor 
driving the straightener feed rolls. If the loop 
becomes too long, the switch arm is deflected 
downward and cuts out the feed motor. As the 
loop shortens, the switch arm rises and restarts the 
motor. 

A press frequently used for work of this nature 
is the rigid, fast stroking die press. Speeds of up 
to 140 strokes per minute can be obtained on these 
machines. The feed rolls are positioned before 
and after the press tool, and are operated via a rack 
and pinion incorporating a “free wheel” arrange- 
ment, from the crankshaft of the press (Fig. 3.) 
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Fig. 4..Method of separating feed rolls 

The feed rolls maintain a reasonable accuracy on 
hole centres, but for final accuracy of position the 
tool is provided with location pins. As the punches 
descend, a link mechanism, Fig. 4, separates the 
feed rollers and allows the location pins to fully 
control the position of the strip by locating in the 
previously punched holes. 

If the tool is correct and the strip feeding freely 
and without drag, then theoretically there should 
be no possibility of pitch error. However, the 
slightest wear of the location pins combined with 
either under feeding or over feeding will introduce 
pitch errors. Common causes of these errors are: 
variations in strip width causing interference at 
the tool guides; variations in strip thickness, 1.¢. 
a thinner strip will tend to slip between the feed 
rollers; inadequate degreasing of the strip, causing 
slip; interference between successive lengths as 
they issue from the feed roll on to the run out 
table, e.g. if previously cut lengths are not taken 
away quickly enough from the run out table. 

While underfeeding and overfeeding can be 
caused by the factors outlined, and eliminated by 
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ensuring that no drag or slip of the material can 
take place, the fundamental cause of pitch error 
remains as wear of the punch location pins. Even 
with an accurately manufactured tool this will allow 
the overfeeding or underfeeding to take place by 
the extent of the wear (Fig. 5). It follows that 
particular attention should be paid to the selection 
of a good hard-wearing tool steel for the location 
pins, combined with adequate lubrication to reduce 
wear during the operation. 

One common fault in high-speed punching 
operations is that of slug lift. As the punch with- 
draws, the slug remains on the end of the punch. 
This condition obviously imposes severe stress on 
the punch on the next down stroke, with the 
consequent risk of fracture and bad holes. If one 
or two punches only are involved, it is possible to 
eliminate slug lift by feeding compressed air 
through the centre of the punch. Where a larger 
number of punches is employed, the pressure of air 
required is considerable and an alternative method 
is to grind a double shear on the base of the punch. 

While these methods will reduce slug lift, they 
are not completely effective and also considerable 
additional tool costs are involved. A simple, cheap, 
and completely effective method is not at present 
available. 

A guillotine is provided beyond the exit rolls 
and it is operated by the cross head of the press; 
it can be set to cut the punched strip to the required 
length. As the strip is cut it falls on to a “run out” 
table where rotating feed fingers take it forward 
into the angler. 

The angler consists of a series of bending rolls 
in tandem, and in passing through these, the strip 
is gradually folded, eventually issuing from the 
exit rollers as the familiar right-angle slotted angle. 
(Fig. 6.) 

To ensure straight material without any curve or 
twist, the bending rolls must be in perfect align- 
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Fig. 6. Sequence of 
angle-forming +. 














ment. The angler operator is responsible for 
“taking off” from the exit roll of the angler and 
attaching the angle to the conveyor. 

The machine line is manned by three operators; 
one responsible for loading and the straightener; 
a second, for the press and run-out table; and the 
third for the angler and conveyor loading. By 
training each operator to know each job on the line, 
the boredom of repetition work can be alleviated 
by regular interchange and a team spirit developed. 
Where several lines are running side by side the 
rivalry developed between teams over the day’s 
output figures, is a tremendous incentive in 
achieving high rates of production. 

In work of this nature a considerable tonnage of 
scrap is produced regularly and its re-sale is a large 
factor in the cost of production. Hence efficient 
scrap disposal is important, and this is usually 
effected by conveyor belt fed via a scrap chute from 
below the press tool. This takes the scrap away 
to a hopper for loading on to scrap wagons. 

In the case of slotted angle the slugs are scrap 
and the punched strip is the required part. Where 
the slug is the required part, the strip becomes the 
scrap and it is known as “scrap webbing.” It is 
fed on to a drum or “scrap coiler” to facilitate 
disposal. 

Line inspectors are active as the slotted angle 
issues from the angler; checking hole centres, hole 
to edge dimensions and the actual fold for surface 
cracking. This illustrates another problem, that 
of checking the coils for ductility before feeding 
them to the machine line. The size of the coils 
limits the percentage of inspection and also the 
method that can be employed. A simple check is 
by portable hardness tester. Although hardness 
is not a measure of ductility or bending properties, 
it does give an indication of the comparative 
behaviour of the coils. Obviously the hardness 
test can only be applied to the circumference of the 
coil. This particular aspect of the manufacture is 
important, as with the appearance of surface cracks 
a rapid decision is required; to stop the line and 
remove the faulty coil, or to run the coil through. 
This decision will be governed by how much of the 
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coil has been fed through the angler, before the 
fault appears. 

The conveyor takes the angle away to paint via 
a degreasing plant. This type of product can be 
conveniently painted by the “flow coat” method. 
The paint is pumped to delivery nozzles situated 
above and either side of the angle. As the paint 
falls the angle is completely covered, and the 
excess paint collects in a trough for re-circulation. 
This method has certain disadvantages; among 
them, a heavier paint thickness is applied than is 
functionally required; close control of temperature, 
paint viscosity, and rate of evaporation of solvent 
is necessary, to reduce the possibility of runs and 
tears. These are liable to form from the edges of 
the slots and holes. Obviously fire precautions 
must be stringent with this method of painting. 

Conventional spraying by compressed-air gun, 
has the advantage that the paint thickness can be 
better controlled and the incidence of runs and 
tears is minimized. A disadvantage is the wastage 
of paint through overspray—paint passing the 
component—and this tends to nullify the economy 
of a controlled and reduced paint thickness. 

The electrostatic painting process combines the 
advantages of conventional spray painting with the 
important addition that overspray is considerably 
reduced. Overspray is a complete wastage of 
paint and to reduce it effects considerable economy. 
The same conveyor system is used but the suspended 
angle passes between electrodes, each in the form 
of a grid of fine wires. The grid is charged to a 
high potential forming an electrostatic field between 
the electrode and the angle. As the paint spray 
enters this field the particles acquire a charge and 
are attracted towards the earthed angle. The attrac- 
tion of the paint to the work means that overspray 
is effectively reduced, and less paint is delivered 
from the gun per part—an obvious economy. 

A later development of the electrostatic method, 
is in the replacement of the spray gun by a rotating 
disc. Paint is fed to the centre of the disc and 
dispensed from its edge. The electrostatic field 
is created between the disc and the work. This 
results in atomization of the paint which is attracted 
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to the work. With this method no pressure is 
employed and overspray as such, is virtually 
eliminated. 

After paint the angle passes through a stoving 
chamber and ernerges ready for final inspection, 
packing and despatch. This completes the con- 
version story—from raw material in coil form, to 
the familiar slotted angle. 

The method of production is efficient. The 
press can operate at 140 strokes per minute, and 
each stroke punches a 6-in. length. Painting and 
packing are arranged to cope with the machine line 
output. If this is maintained at the maximum 
speed of the press, 70 ft. of slotted angle are produced 
in one minute. 

It is difficult to visualize any improvement in the 
method outlined (Fig. 7), and certainly with the 
existiny, high-speed production, cost reduction 
resulting from an improvement at any one stage, 
must inevitably be small. The dearest single item 
contributing to the cost of one length of angle, is 
the raw material, and unless the manufacturers are 
prepared to consider steel production and strip 
rolling, this one high cost item will remain. 

A second factor capable of introducing high costs, 
is machine breakdown. One machine line, shut 
down for one hour, represents a loss of 4,200 ft. 
of angle. 

The maintenance department is responsible for 
ensuring that breakdowns are eliminated, and 
this is effected by a system of planned maintenance. 
A schedule of work is prepared for each item in 
the production process—from the hoist motor at 
the cradle loading stage to the conveyor chain 
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itself at the final stage. The work is carried out 
during normal shut-down periods and includes the 
complete stripping down of motors, switchgear, 
press clutch, etc., at pre-determined intervals. 
The time interval will depend on the particular 
item and is established by experience. 

Under this scheme the normal working life of 
the equipment is extended. For example a motor 
commutator will become badly worn before the 
motor breaks down, bui by this time it may be too 
late to clean up or turn the diameter true, and a 
replacement will be necessary. 

In the same way the life of the press tool can be 
extended by fixing a regrinding period. To run a 
press tool until burrs become excessive not only 
introduces a deburring problem but also means 
that excessive regrinding is required to sharpen 
the tool. Because of this, the tool life, which 
barring accidents depends on the number of 
regrinds possible, is considerably reduced. 

While this article is concerned with slotted angle 
the points discussed can be applied to most work 
produced with the power feeding of strip; reduction 
of pitch error, and the fundamental cause of this 
error; the slack loop; the cradle and the handling 
arrangements; the maintenance problem etc., and 
while the product is a relatively simple one, a good 
understanding of the methods employed and the 
problems, forms a basis for the study of this class 
of work. 

From an idea, and a name—Dexion—the manu- 
facture of slotted angle has developed into an efficient 
production machine, almost an industry, and the 
many imitators pay tribute to the original idea. 


GUILLOTINE 
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STRUCTURAL 


‘THE possibility of structural failure is a constant 
worry to the aircraft manufacturer, the 
airline operator and, sometimes, the travelling 
public. In recent years, tragic aircraft accidents 
have been reminders that structural failures can 
and do happen. In January 1960, the executive 
secretary of the International Federation of Airline 
Pilot’s Associations is reported to have said that the 
structural integrity of airplanes was highly unsatis- 
factory : “ Put simply—too many wings are falling 
off”. Although this may be an exaggeration of the 
true state of affairs, it does show the concern shown 
by the pilots. The job of the structural engineer is 
to ensure that such failures cannot occur. 

But the airline operator does not want safety for 
its own sake only ; he also requires a long working 
life from his aircraft. His two main enemies are 
therefore time-dependent—fatigue and corrosion. 

Fatigue is a phenomenon which occurs in a 
component subject to a fluctuating stress. From a 
small source a fatigue crack spreads until a structural 
member is completely severed. In an aircraft some 
stresses vary rapidly; for instance, the wings are 
continually flexing as local atmospheric turbulence 
is encountered. Other stresses, such as those due to 
pressurization of the passenger cabin, occur only 
once on each flight. Stress levels must be chosen in 
each case to give a long crack-free life, always 
bearing in mind the need for low weight. 

The aircraft structure is often damp; externally 
from rain, mist and snow and internally from 
condensation. The galley and toilet contain 
corrosive fluids. Unless its surface is adequately 
protected, the metal structure can corrode rapidly 
in these environments. 

Despite all the precautions taken by the designer 
and the manufacturer, damage can always be 
caused in service by mishandling, incorrect assembly, 
dropped tools or stones flung up from the runway. 





* Assistant Chief Structural Engineer, A. V. Roe & Co. Ltd. to 
which company acknowledgement is made for permission to publish 
this article 


Even a small scratch provides a foothold for fatigue 
and corrosion. 

The designer is also concerned about this 
accidental type of damage, and to cope with this 
hazard the “ fail-safe ” concept is adopted. Applied 
to an aircraft structure, fail-safe means that the 
failure of any one structural element will not lead to 
catastrophic collapse or loss of control; the 
aircraft is capable of continuing in flight to its 
destination ard there landing without further 
damage to the structure or harm to its occupants. 
Should the damage not be immediately obvious, 
Fig. 1. 


Tailplane attachment forging on fuselage frame 


showing stand-by tongue 
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the aircraft is able to carry out many more safe 
flights until a major inspection reveals the failure 
and a repair can be effected. 

There are thus three lines of defence in a genuine 
safe structure: the unlikelihood of damage due to 
fatigue cracks and corrosion ; the quick discovery 
and ease of repair of damage, however caused; 
and the inherent safety of the remaining structure 
even if a failure should remain hidden for some time. 





2 (above).—Cutaway of 
Avro 748 cabin window 


Fig. 3 (right).—Aileron hinge rib 
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These three aspects of safe design will now be 
examined in turn, taking the last, residual strength 
after failure, first. 

In the design of the Avro 748 three ways were 
developed for achieving this objective, each method 
being appropriate to a particular type of structure. 
The first method is the use of a “ stand-by ”’, that 
is to say a secondary structural element ready to 
carry the load should the primary element fail. The 
stand-by may normally be completely idle or it 
may have a job of its own to do. 

The idle stand-by necessitates the provision of 

additional structure which is used only if something 
goes wrong, and this device is therefore used as 
little as possible. It is, however, convenient in 
confined spaces and is used in a very interesting 
form in the main tailplane and fin attachments 
Fig. 1). The tailplane is attached to the fuselage 
frames at each of four points by a bolt passing 
through forged fittings on the frame and the spar 
web. Should the bolt fail, or a fitting crack, the 
load is transmitted by a tongue on one fitting 
engaging a slot on the other. Normally the tongue 
is just clear of the slot. 

The working stand-by is demonstrated by the 
cabin windows, where two panes of Perspex are 
necessary to provide a dry air sandwich. The outer 
pane normally carries the cabin pressure, but the 
inner pane also acts as a stand-by in case the outer 
pane should fail (Fig. 2). In a similar way the 
wing skin, normally carrying lateral pressures and 
spanwise bending loads, can act as a stand-by for a 
rib flange. 

A further example of the working stand-by is 
provided by the aileron and elevator hinge ribs 

Fig. 3). Here a simple triangulated structure 
provides the primary support for the hinge pin, 
while a secondary load path is provided by the 
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shroud supporting structure. The shrouds over 
the flap tracks can also be relied upon to support the 
flap tracks should one of these be damaged. 

Very often loads have to be concentrated into 
slender structural elements, such as rib bracings and 
windscreen pillars, which must be assumed to be 
completely failed soon after the first crack appears. 
Here the most satisfactory method of ensuring 
sufficient residual strength is by duplication. The 
design criterion here, as in all other cases, is that 
the component shall carry 80 per cent of the 
ultimate design load (120 per cent of maximum 
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working load) with any one element failed. If a 
component (e.g. a rib-bracing member) is divided 
into two identical elements, the whole component 
must therefore carry 160 per cent of the ultimate 
design load. This may not necessarily imply a 
weight penalty, since the stress level has already 
been kept low to avoid fatigue cracks. Twin 
members are used in the windscreen pillars, the 
vertical ties in the outer wing ribs, and in the wing 
root stringer joint straps (Fig. 4), where further 
subdivision into four equal elements still leaves 
items of reasonable dimensions. 
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This principle of subdivision need not always 
involve the provision of a “ bundle ”’ of identical 
elements. In the integral tank ribs, for example, 
the upper and lower flanges are connected by tour 
ties, any three of which are sufficient to maintain the 
wing contour and carry the loads should the fourth 
fail. 

Since so much of the structure consists of wide 
planks of sheet metal, the third method of ensuring 
structural safety is by the “ fail-slow ” approach. 
Here, by choosing suitable materials and working 
stress levels, it is possible to delay the progress of 
cracks sufficiently to prevent them becoming 
dangerous before they are discovered and eventually 
repaired. The spread of cracks is further delayed 
bv the use of “ crack-stoppers ”. These take the 
form of a joint in the sheet metal, reinforced by an 
angle or tee-section. Good examples of this practice 
are afforded by the spar webs in the wing, tailplane 
and fin, and by the tension surface of the wing 

Fig. 6). 

The fuselage formers are of unbroken channel 
section lying inside the stringers. Attachment to 
the fuselage skin is by a separate angle, in which 
netches are cut to clear the stringers. Cracking at 
the base of these notches cannot spread into the 
basic former. 

The fail-safe principle is not limited in its 
application to the structure only. The essential 
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mechanisms and systems contain fail-safe features 
so that any single failure cannot cause loss of 
control. 

Accessibility for inspection, maintenance and 
repair is the second line of defence in the fail-safe 
structure. While a “ peephole ” may be sufficient 
for inspection, repairs can only be effected through 
man-size apertures, and ample provision of these 
is made in the Avro 748 (Fig. 7). Indeed, the 
emphasis on accessibility and repair has led to the 
introduction of several interesting features, and the 
careful avoidance of some otherwise satisfactory 
and well-proven techniques. 

Access to the interior of the wing, fuselage, fin 
and tailplane is by elliptical doors in the skin panels, 
large enough to admit the arms, head and shoulders 
of an average man. The need to reach to all parts of 
the wing interior has led to the design of special ribs, 
the fail-safe features of which have already been 
discussed. The simple pressing with a large 
central opening braced by slender vertical ties gives 
tremendous internal visibility and working space. 
Where more solid ribs, such as fuel baffles and tank 
bulkheads, are required, sufficient access is provided 
to enable both sides of these to be inspected or 
repaired. Fuel tanks must be integral with the 
wing structure so that bags or inner skins do not 
have to be removed for inspection. Integral tanks 
are also cheaper and lighter. 








DECEMBER 


1¥60 





Fig. 8 top right). Access to wing 
centre section within fuselage 


Fig. 9 (bottom left).—-Body-side rib 
with bracing swung away to give 
access to centre section 


Fig. 10 (bottom right).—-Emergency 


exit frame 





A region which could easily have been completely 
boxed in is the centre section wing below the cabin 
floor (Fig. 8). The structure here is complicated 
because, as described later, the continuity of both 
fuselage and wing is preserved. By providing a 
manhole in the front spar web, access into the wing 
is simplified, and holes in the lower fuselage skin 
enable the bottom wing skin and stringers to be 
inspected. The fuselage skin panels within the 
wing may also be examined through an access panel 


in the lower surface of the wing, just outboard of 


the fuselage. Accessibility is further improved by 
swinging the body-side rib bracing to one side, as 
shown in Fig. 9. 

“‘ Blind ”’ assemblies have been avoided, since 
these cannot be inspected internally. For this 
reason, no sandwich (double skinned) construction 
is employed in the Avro 748 structure, since this 
can only be fully examined by special techniques 
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not likely to be available to small operators. Where 
closed boxes are unavoidable, as in the emergency 
exit surrounds (Fig. 10), plenty of holes are provided 
to make internal examination easy (Fig. 11). 
Replacement and repair is further simplified by 
making many components interchangeable between 
port and starboard sides. This means that operators 
need carry smaller stocks of spares. Examples of 
““non-handed ” items on the Avro 748 are power 
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plants, main undercarriages, engine mountings, 
tailplanes and elevators and many smaller compo- 
nents. Moreover, all components, except of course 
a complete wing or fuselage, can be loaded into the 
fuselage through the large forward freight door and 
flown to wherever they are needed. 

The priaciple that any operator should be able to 
carry out repair work away from his base, if neces- 
sary, has led to the adoption of structures built up 
largely from sheet metal and simple extruded 
sections. Large forgings are avoided except where 
absolutely necessary at such points as the under- 
carriage mountings and wing-body junction. As- 
sembly is made entirely by pins, bolts and rivets, so 
that only simple processes are involved during 
replacement or repair. 

Finally, great consideration has been given to 
ensuring that damage due to fatigue and corrosion is 
unlikely. Fatigue cracks occur prematurely at local 
stress concentrations, known as “ stress raisers ” 
and spread more rapidly in some materials than 
others. The Avro 748 therefore uses only those 
aluminium alloys known to have low rates of crack 
propagation and the structure is remarkable for its 
continuity. The supreme example of this is in the 
centre section, where the wing is continuous through 
the fuselage, while the fuselage is continued through 
the wing. Both these major components are thus 
uninterrupted where discontinuity is often unavoid- 
able. 


Sometimes the determination to preserve the 


Inspection of internal structure through hole 1 
emergency exit frame 
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Fig. 12 


Application of interfay sealant 


continuity of the structure has resulted in an 
unusual feature. Having established the principle 
that the wing torsion box structure was inviolate, 
difficulties arose due to the retraction of the main 
undercarriage leg. Because of low wing position 
the undercarriage is short (and therefore light), but 
if swung forward from the top of the oleo leg the 
wheels would have penetrated into the torsion box. 
The problem was solved by pivoting the under- 
carriage about a point forward of the leg. The main 
landing loads are thus carried through the down 
lock—a very novel arrangement. 

The fin mounting is also a good example of this 
principle of continuity. Where the fin bending 
loads are often diffused from the skin panels into 
the spar flanges at the base of the fin so as to attach 
the fin at only two points, the fin structure of the 
Avro 748 continues unbroken into the fuselage and 
is located at four points. By this means only a 
horizontal reaction force need be provided at each 
point, and the bending loads die away within the 
skin panels without the necessity of diffusion into 
heavy spar flanges. 

As well as the surface cladding on all sheet metal, 
anti-corrosion barriers are provided in turn by 

Continued in page 916 
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The Principles 


and Practice of 





EXPLOSIVE METAL 


FORMING 


By Dr. L. ZERNOW* 


(A paper presented to the joint meeting in Paris of the International Deep Drawing Research Group and the 
Soctété Francaise de Métallurgie) 


Introduction 

J XPLOSIVE metal forming is actually a fairly 

old technique in the sense that patents were 
issued on this process before 1900. Extensive 
application is much more recent, and is largely the 
result of the peculiar demands of the space age. The 
increasing size of the workpiece, the use of special 
alloys which are difficult to form conventionally, and 
the frequent need for a small number of experimen- 
tal pieces of hardware all constitute reasons for the 
refocusing of attention upon the explosive metal- 
forming technique. 


Process Description 

Some metal-forming processes use propellant 
powders which are burned within closed dies. This 
process, called bulge forming or “ balloon forming ” 
is not truly an explosive-forming process. In the 
explosive-forming process, a high explosive is 
detonated, and the process is commonly carried out 
in an open female die as shown in Fig. 1. The space 
in the die behind the workpiece is commonly 
evacuated in order to avoid adiabetic heating of the 
entrapped air with subsequent burning of the rear 
workpiece surface. 


Energy Transfer Medium 


In order to obtain greater efficiency of energy 
transfer from the high explosive to the workpiece, 
the energy transmission medium normally used 
between the explosive and the workpiece is water. 

Many other media are possible, but for the 
fabrication of large workpieces, cost and con- 
venience considerations leave air and water as the 
most suitable choices, with water being superior 
because of its reduced compressibility and better 
shock impedance matching characteristics. 





* Aerojet-Gen eral Corporation, Downey, California 








Energy Source 

The underwater detonation of a high explosive 
yields a shock wave and a bubble of hot gaseous 
detonation products. The shock wave is the major 
energy source in this process and secondary bubble 
phenomena are normally neglected in the analysis. 
The secondary shock wave reflection effects from 
the water surface and from the tank wall modify 
the simple analysis somewhat. Thus in the case of 
the water-air interface, shock reflection causes an 
inward moving rarefaction which reduces the 
impulse delivered to the workpiece if the water 
surface is relatively close to the charge. This does 
not constitute a serious problem since any work 
tank can readily be calibrated to include these 
secondary effects. 

In general, any homogenous explosive of a reason- 
able sensitivity is suitable as an energy source. 
Dynamites and liquid explosives have been used. 
There appear to be no major advantages from high 
detonation velocity. 


Fig. 1. Typical explosive forming operation 
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Fig. 2 (left)._-Explosiwely-formed 
corrugated part 






















Fig. 3 (belou Explosively-formed 
spherical container 





Examples of Product 
Figs. 2, 3, and 4 represent 
examples of the products which 
the process can produce. Press- 
ure vessel closures in par- 
my wit = ticular are readily produced 
L with excellent control of dimen- 
sions including wall thickness. 
‘Gonps ell, The corrugated sheet in 
Fig. 2 is made of Unitemp 
; M-252 and was formed cold 
Sonam a inal, in a single shot. The spherical 
i js container in Fig. 3 was formed 
from a welded cylinder and the 





Strain Rates 
High-speed photographic 
observations indicate that 
under common explosive form- 
ing conditions with open dies, 
the workpiece is deformed in 
about 1 to 2 milliseconds. 
Although the average strain 
rate is of the order of 10 to 
100 sec., local strain rates in 
the vicinity of the die lip can 

be as high as 1,000 sec. 


Materials Formed 
All of the common steels 
including the stainless com- 
positions, titanium and _ its 
common alloys, as well as 
many aluminium alloys, have 
been successfully formed in 
this way. High-strength steels 
like TRICENT, VASCOJET- 
1000 and AMS-6434 and 
alloys like Unitemp M-252 
N represent some of the materials 
which pose problems for con- 
ventional forming, yet have 
been successfully formed ex- 
plosively. 
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pressure vessel closure shown in Fig. 4 can 
subsequently be deflanged and explosively brought 
to final dimensions. 

Fig. 5 and 6 show examples of the production of 
pressure vessel closures fabricated from AMS-6434 
flat sheet by the explosive-forming technique 

Economics 

Low relative cost of facilities compared to 
conventional methods makes explosive metal form- 
ing attractive especially for large workpieces 

Reject rates can be reduced by the explosive 
correction process applied to conventionally formed 
parts which do not meet the dimensional require- 
ments. 

Quick and low cost trial fabrication of small 
experimental quantities can be carried out for 
suitable shapes 

Summary 

The explosive metal forming process appears to 
have its place along with other processes in solving 
some of the more difficult deep drawing problems. 

In particular, large sizes of workpiece, tough 
materials and the need for cheapand quick proto- 
type fabrication suggest consideration of explosive 
forming as a competitive technique 

Continued in page 904 











Fig. 4 acove Ext losive-formed 
54-77 emi-elliptical head m {-in. 
Thick , [-? ¢ fee 
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“from flat sheet (AMS-6434 


Fig. 6 (right Close-up of a pressure- 
el closure explosively formed from 


i 
flat sheet (AMS-6434 
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Automatic Gauge’: : 
Control , 
on 


oStand Cold Mill ~ 
at i 
Ebbw Vale Peo. 


SYSTEM of automatic gauge and tension 
control which means the production of a more 
consistent tinplate product and a reduction in off- 
gauge material, has been devised by the electrical 
engineering department at the Ebbw Vale Works 
of Richard Thomas and Baldwins Ltd. 

The system has now been in operation on the 
five-stand cold reduction mill at Ebbw Vale for 
several months and has beea accepted as a reliable 
aid to mill stability by both management and operat- 
ing personnel. 

Instructions to improve the control of gauge on 
the five-stand mill were issued at Christmas, 1959. 
The first stage was to eliminate the well-known 
inaccuracies that arise from the use of a contact 
micrometer on high-speed mills, and to do this an 
order was placed for an X-ray thickness gauge. 


/ 


In addition, a study was made of some of the 
automatic gauge contro] systems manufactured and 
in use on other plants. These were all found to be 
extremely complicated as well as calling for 
expenditure of very large sums of money. Further, 
they had the disadvantage that they were based on 
a scheme of rolling which differed from that being 
used at Ebbw Vale. Thus, if automatic gauge 
control of the ccnventional type was introduced, it 
would mean that, should it fail, the operators would 
have to revert to a method of manual rolling to which 
they were unaccustomed. 

With this in mind, Ebbw Vale electrical engineers 
designed a gauge sampling system initiating 
correction by means of pulses. The designs became 
reality with the manufacture in the Instrumentation 
and Special Engineering Section of the Electrical 
Engineering Department at Ebbw Vale, of a gauge 
and tension contre] system based on the principles 
shown in Figs. | and 2. 

As can be seen from Fig. 2, the control covers a 
total range of +10 per cent of the preset gauge, and 
of this the inner dead band covers an adjustable 
area from | per cent to 2 per cent and this is the area 
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Fig. 2.—-X-ray gauge meter 
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within which no control is needed. The control 1s 
then applied to correct errors in gauge up to the 
limit of +10 per cent. Beyond this range, it is 
considered that the mill set-up is likely to be faulty, 
and the equipment then cuts out automatically and 
an alarm is given so that the set-up can be brought 
within range by manual means. 

The circuitry is so arranged that the length of 
each individual correcting pulse is a function of the 
error signal, in that the larger the error the longer 
the correcting pulse, while the overall pulse time 
can be preset to the desired value which will give 
the maximum correction without instability. 

The adjustment of the space time between pulses 
is also possible and can be preset to allow the 
correct sampling time. 

It should be noted that there is no automatic 
change of the sampling time in line with the speed 
of the mill, because it has been found that the 
advantages to be gained from this complicated 
piece of equipment are relatively small, and in fact, 
the whole system is based on a policy of doing 
automatically what the operator would normally 
do without such equipment. 

In addition, a series of protective arrangements 
to ensure the equipment will automatically fail to 

Continued in page 916 
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PUNCHES FOR CYLINDRICAL 
DEEP DRAWING 


By J. F. WALLACE, Ph.D. 


EPENDING on the properties of the material 

being formed and on the characteristics of the 
forming tools, there is a limit to the depth to which 
an article can be deep drawn in a single stage. 
When two or more stages of drawing are necessary, 
separate tooling and means of handling are required 
at each stage and frequently interstage annealing. 
Metallurgical progress has produced sheet materials 
with enhanced drawing properties, but often at an 
increase in cost and with loss of other properties, 
e.g. Strength. For some products the use of a 
material with good drawing properties, such as 
70 30 brass, may not be economic, while in 
specialized applications, for example, the aircraft 
industry, the choice of material may be determined 
by corrosion, fatigue or high-temperature perform- 
ance. 

The development of tooling to increase the depth 
of draw has received little attention. Claims have 
been made that various tool materials and lubricants 
give better drawing but improvements are often 
marginal and are reflected in the reduction of the 
scrap rate rather than the elimination of a drawing 
stage. 

There are many industrial pressings which are 
irregular in shape and are formed by both drawing 
and stretching. The geometry of the tools is 
completely determined by the form required and 
it is common practice to apply differential lubrica- 
tion according to shop-floor experience. But, also, 
large numbers of smaller pressings are of simple 
cross-section, often circular, and are formed by 
single- and multi-stage drawing. The geometric 
design of the drawing punches and dies is not 
completely fixed by the product and is invariably 
based on the designer’s experience and reference 
data. It is conventional practice to specify a high 
surface finish on all surfaces and lubrication is 
normally standardized for a particular press-shop 
and applied to all faces of the sheet or tools. 

The forming of a nominally flat-based cylindrical 
cup from a flat sheet, Fig. 1, is conventionally 
recognized as pure deep drawing. The drawing 
load applied by the punch is transmitted by the 


cup wall to draw in material from the blank flange. 
The limit of draw is reached when the stress in the 
cup wall which is required to continue the flange 
drawing, exceeds the strength of a critical section 
of the wall. The maximum drawing stress increases 
with the ratio of the initial blank to punch diameter. 
The maximum ratio that can be successfully 
drawn without failure is called the limiting draw 
ratio or L.D.R. 

Failure in drawing of a cup is usually near the 
base cf the wall, either at the junction of the punch 
profile radius and the wall or at a section through 
the profile radius. The base of the cup is formed 
at an early stage in the draw and before the maximum 
drawing stress is reached. During the formation, 
the sheet is bent over the punch profile radius 
under the drawing stress and as the drawing stress 
increases, if friction over the punch profile is not 
too great, the ring of material initially forming the 
outside edge of the profile radius is straightened 
under tension and drawn into the cylindrical wall. 
This region is, therefore, thinned by stretching over 
the radius and by twice bending under tension, and 
a neck may be produced at I (Fig. 1). 


Drawing of a cylindrical cup from a flat blank 


Fig. 1 
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Over the profile radius the cross-section of a 
particular angular element (or cheese) of the cup 
decreases towards the pole and thus in the absence 
of friction and thinning, the radial stress will 
increase towards the pole. As friction over the 
profile radius acts away from the pole, with high 
friction and no thinning, failure will occur in the 
wall. The cross-section of the cup in the wall is 
greater than over the profile radius which means 
that the L.D.R. will be greater with high friction 
over the punch nose. 

Theory predicts that the critical section will not 
be over the profile radius if the ratio of profile 
radius to punch radius is less than the coefficient 
of friction. With small-diameter cups and lubrica- 
tion on the interface this condition requires a sharp 
profile radius which results in excessive thinning 
at I and a consequent reduction in the L.D.R. 
The maximum L.D.R. is, therefore, obtained with 
a large profile radius and a high coefficient of 
friction over the punch nose. 

The drawing load has components due to the 
stress required to plastically deform the flange in 
radial drawing, the stress required to bend and 
unbend the material entering and leaving the die 
radius and the increase in stress due to friction 
between the flange and the blankholder, the flange 
and the die, and over the die radius. The values of 
these components depend on the die geometry, 
the thickness of the material and the blankholder 
load. With E.D.D. mild steel, if the blank- 
diameter to sheet-thickness ratio is less than about 
60, then little blankholder pressure is required and 
friction accounts for less than 5 per cent of the 
drawing load. When this ratio is about 300 then 
the friction component may exceed 50 per cent of 
the drawing load. In the particular example of 
drawing a 2-in. diameter cup from 0.036-in. thick 
E.D.D. mild steel with a good lubricant, the friction 
component of the drawing load is about 8 per cent 
and with a bad lubricant will not exceed 20 per cent. 

It is an obvious advantage to reduce friction 
over the die and blankholder surfaces to a minimum 
while maintaining high friction over the punch 
nose profile. Experiments have shown that differ- 
ential lubrication on the blank gives an increase 
of the L.D.R. However, the practical difficulty in 
applying the lubricant to one side of the blank and 
keeping the punch dry, and the possibility of metal 
pick-up on the blankholder surface has not favoured 
industrial application of this technique on automatic 
presses. 

During the radial drawing in the flange, the 
material thickens but is thinned again as it passes 
over the die profile radius. Except with a very 
sharp die radius it is found that the cup wall 
increases in thickness away from the base suggesting 
that an increase in the L.D.R. could be obtained if 
part of the punch load were transmitted directly 
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Fig. 2.—-Design of 
punch which com- 
bines a rigid punch | 
head of known pro- 
file with a resilient 
cylindrical body 
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from the punch to the cup wail. In ironing, this 
does in fact occur as the cup wall passes through the 
ironing annulus, but in deep drawing the cup tends 
to spring away slightly from the punch and, to 
obtain traction between the cup wall and the punch, 
requires either the punch to be expanded or the 
cup diameter contracted. Since the primary stress 
in the cup wall is a high axial tension, hoop 
deformaticn may be induced by a hoop tension of 
similar magnitude or by a small hoop compressive 
stress. In the hydroform technique, the latter is 
obtained from the external pressure on the wall 
from the hydraulic bag. 


Expanding Punches 

By equating the permissible tensile hoop stress 
in the cup wall to an internal pressure, it is calcu- 
lated that with a coefficient of friction of 0.2, an 
increase in the maximum drawing load of up to 
15 per cent could be transmitted and with a higher 
coefficient of friction on the punch, the increase 
would be proportionately greater. Practical methods 
to obtain a high internal pressure include mechanical 
or hydraulic expansion of the punch or utilizing 
the drawing load to expand a resilient punch. 
A report on development in the U.S.S.R. included 
the mention of an exceptional depth of draw 
being obtained with rubber punches which are 
progressively forced through the die in a series of 
short strokes. This process is laborious, the 
profile of the base of the cup is not defined, and it 
is to be expected that wear on the punches would 
be high. A Czechoslovakian patent describes a 
punch built up from a series of conical washers 
which expand under the drawing load. This 
device does not seem to have been developed to the 
stage of a practical tool. Fig. 2 shows a design of 


punch which combines a rigid punch head of 
known profile with a resilient cylindrical body. 
The principle is that when load is applied to the 
punch the sleeve expands until the end cap makes 
the punch stem. 


contact with Drawing then 
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continues without further expansion of the sleeve 
diameter. On withdrawing the punch, the sleeve is 
stretched until the flange of the end cap is restrained 
by the punch stem. This achieves easy stripping 
of the cup which is particularly advantageous with 
thin-walled pressings. 

Experiments with this design of punch did not 
show any increase in the L.D.R. It appeared that 
the maximum drawing load was reached before 
the pressure of the resilient sleeve on the inside of 
the cup had a significant tractive component. To 
utilize the principle on which the design was based, 
it would seem necessary to separate the mechanism 
for expanding the punch from the drawing load so 
that the cup could be partly drawn and then a short 
sleeve expanded entirely within the cylindrically- 
formed portion. 


Experiments with Punch Finish 
and Lubrication 

The theory of the drawing process suggests that 
high friction in the region of the punch profile 
radius will increase the L.D.R. 

An experimental examination of the influence of 
surface finish on the coefficient of friction has 
indicated that the coefficient of friction between two 
lubricated sliding surfaces increases with the rough- 
ness of one of tiie surfaces. A change in the form 
of surface breakdown was found at about 40 micro 
inches C.L.A. surface finish. With roughness 
exceeding this value continuous breakdown or 
scoring did not occur, even without lubricant. To 
examine the application of these observations to deep 
drawing, punches were prepared with various 
degrees of roughness applied by shot blasting. A 
specially prepared batch of E.D.D. quality steel 
0.036 in. thick was used for the tests which were 
performed on the Hille-Wallace Sheet Metal 
Testing Machine at a drawing speed of 12 in. min. 
Tool dimensions were to the current Swift test 
specification. With graphite in tallow lubricant, 
the results, Table I, show a striking increase in 
L.D.R. with punch surface roughness. The 
standard increment referred to in column 3, is 
0.025 drawing ratio and the accepted difference 


Fig. 3.--Three punches with different surface finishes 
a) (top left Ground and polished surface 
6) (above).-80 micro-inch shot-blasted surface 
c) (below). Rough knurled surface. 





between a E.D.D. quality steel and a D.D. quality 
is about 4 or 5 increments. The shot blasted 
punch increases the L.D.R. by a greater degree 
than the use of the high grade drawing steel, and 
in high grade steel produces a similar but further 
increase. A coarse knurled surface seemed to be 
a suitable upper limit to the roughness that could 
be applied. A punch was made from a iow alloy 
steel in the soft condition and knurled over the 
whole drawing surface. The remarkable L.D.R. 
values obtained with this punch are also shown in 
Table I while Fig. 3 illustrates the knurled, shot- 
blasted (80) and ground punch and the limiting 
size of cup produced by each tool from the same 
material. 

Table II shows that the increase in drawing 
ratio which may be obtained with rough punches 
depends on the lubrication. With poor lubrication 
friction over the punch nose is high and the rough 
punch surface does not provide any significant 
increase in the restriction of metal movement over 
the punch nose profile radius. For a particular 


draw, the wall stress is less when the blank is well 
lubricated and the roughness of the punch stl 
maintains high friction over the punch nose. 


It is 
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seen from Table I that the increase of drawing 
ratio which is obtained by differential lubrication 
decreases with increase of punch roughness. In 
fact with the knurled punch it is an advantage to 
draw with full lubiication on both sides of the blank. 


TABLE I 
Ejfect of punch finish and lubrication on drawing ratio 


Material: 0.036-in. thick, Al.-stabilized E.D.D 
mild steel, non-skin-passed 


quality 


Punch diameter 50 mm. 
Punch profile radius 5 mm. 
Die diameter 53.64 mm 
Die profile radius 13 mm. 


load varied with blank diameter to just 
suppress wrinkling 
Lubricant: graphite and tallow 


Blankholder 


Increments 


| Limiting above 
Punch Condition Drawing Standard 
| Ratio Condition 
Polished and lubricated .. | 2.325 0 
Polished and unlubricated | 2.375 2 
Finish 40 lubricated 2.400 3 
Finish 40 unlubricated 2.425 4 
Finish 80 lubricated 2.475 6 
Finish 80 unlubricated 2.475 6 
Knurled lubricated 2.550 9 
Knurled unlubricated 2.525 8 
TABLE II 
Materials 0.040 D.D. Quality Rimming Steel Skin-passed 
l per cent 


Tools as for Table I 


Lubricant 


| 
| r.S.D. 996 
| 


Graphite and 
Punch Tallow 
Finish | | j 
L.D.R. | Increase I] D.R.| Increase 
lin Incre-| | in Incre- 
; ments | | ments 
- } 
Smooth 2.075 0 | 22x 5 
Shot-blasted 80. 2.075 | 0 | 2.250 | 7 
5 2.350 1] 


| 


Knurled 2.075 | 0 


In addition to the extra depth of draw which can 
be achieved, the obvious advantages of the shot- 
blasted and the knurled punch are cheapness of 
manufacture and maintenance. No difficulty was 
experienced in stripping on the back of the die of 
the cup from the punch and the only effect on the 
cup was a slight marking of the inner surface over 
the die radius. The improvement in drawing ratio, 
which is greater than that which can be obtained 
over the normal range of qualities of deep drawing 
steels, permits extra deep draws to be produced in 
one stage, which for many articles will eliminate a 
second stage. Alternatively, a less severe pressing 


can be produced from material which has relatively 
poor drawing qualities or for the same quality of 
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Fig. 4. 


Intericr of cup drawn with knurled punch 


material as used with a polished steel punch, the 
scrap rate can be reduced and probably eliminated. 

The presence of a lubricant on the knurled punch 
does not appear to have any effect on the L.D.R. 
and there would seem to be little difficulty in the 
industrial application of the technique. 

As an example, a simple pressing was being 
produced on a crank press for E.D.D. quality 
steel and from 100 blanks, 16 successful draws were 
made. After roughening of the punch a further 
32 blanks from the same sheet were put through the 
press and all drew successfully. 

The use of rough punches would be expected to 
give a substantial increase in the drawing ratio 
when using the hydroform process. The applica- 
tion to wall ironing is being examined. 
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An Introduction to the 


THEORY AND PRACTICE 
OF FLAT ROLLING—1 


By the late C. W. STARLING, B.Eng., A.M.I.Mech.E. 


(Continued from page 846, November, 1960 issue) 


FORCES ON THE ROLLS 

HE selection of the correct rolls for a given 

rolling programme is of extreme importance, 
both in the mill design stage and in subsequent 
operation of the mill. Many factors have to be 
considered, including the metallurgical requirements 
of the rolls, the effect of the roll surface on the 
material being rolled and the mechanical properties 
to resist the very high forces on the rolls. This 
chapter deals only with the mechanics of the rolls ; 
some aspects of the effect of the roll on strip quality 
will be mentioned later. 

In the previous chapter, it was assumed that the 
rolls were perfectly rigid cylinders, but in practice 
it is known that they will bend along the length and 
also flatten in the region where they are in contact 
with the material being rolled. The rolls also heat 
up during rolling and mention will be made in this 
chapter of the effect of the change in the roll 
dimensions due to heating; the metallurgical effects 
of the temperature variation will be mentioned 
later. 


Roll Bending 
Consider first the effect of roll bending in a simple 
2-high mill. The roll can be considered as a short 


suff beam with a high load distributed along part of 


its length. It will, therefore, bend by an amount 
which can be calculated fairly accurately. 

In hot roiling, it is possible to have a small amount 
of lateral flow in the material being rolled, although 
in the last chapter it was assumed that all plastic 
flow was in the longitudinal direction. If, therefore, 
the rolls bend a small amount, as shown in Fig. 68, 
the lateral flow will allow the material being rolled 





Fig. 68 (left Effect of roll bending on 
the cross-section of the strip 
right Rolls ground with a 
convex camber 





to take up the shape of the space between the rolls. 
There will, however, be a difference in gauge 
between the centre and edge of the strip, and if the 
roll bending is excessive, there will be insufficient 
lateral flow and the strip will come out of the mill 
with “long” edges. In cold rolling, it is not 
possible to obtain any significant lateral flow and if 
the roll bends, the effect is to give more reduction 
to the edge of the strip than the middle and the strip 
comes out of the mill with “long” edges. This 
effect should not be confused with an over-rolled 
edge from the hot mill due entirely to roll wear. As 
mentioned later when discussing temperature effects 
on the roll, the hot mill is scheduled to roll a certain 
tonnage at a given width, after which the width of 
material being rolled is reduced a little. If too 
large a tonnage is rolled at a given width, the roll 
wears and if a wider material is then rolled, the 
edges will be thinned down on the unworn part of 
the roll. 

In practice, the bending is counteracted by grind- 
ing a camber on the roll initially, as shown in Fig. 69. 
The aim theoretically, is to produce a camber of 
such a shape that when the roll bends the surfaces 
in contact with the rolled material are parallel, as in 
Fig. 70. 

The normal practice is to make the camber 
slightly less than this, so that the strip is a little 
thicker in the middle than at the edge. This is done 
for a number of reasons. If wide strip is perfectly 
uniform in cross-section, difficulty is found in 
breaking the strip into the continuous pickle line 
looping pit and it is found in practice that a few 
thousandths of an inch crown on the strip allows it 
to fall into the looping pit without any difficulty 
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It is also found with wide strip that in the first stand 
of a tandem mill where there is usually no back 
tension, a perfectly parallel strip tends to wander and 
bite into the guides, whereas a slightly crowned 
strip remains central. In setting the roll camber 
to give a slight crown on the strip, it is essential 
that this should not be too great, as although it is 
progressively reduced in cold reduction, a finished 
crown of more than about 0.001] in. on wide material 
tends to cause a build-up of pressure over the peak 
of the crown in a tightly wrapped coil and this causes 
a form of pressure welding known as “‘sticking”’ in 
the subsequent annealing process. A crown which 
varies smoothly across the strip to a peak in the 
middle is not so likely to cause “‘sticking”’, as a high 
ridge along the strip and measurements have shown 
that a ridge of only a few tenths of a thousandth of 
an inch can be sufficient in a tightly wrapped coil to 
cause a high pressure build-up along this ridge and 
hence give trouble after annealing. 

In cold rolling, particularly when heavy reduc- 
tions are taken, it is essential that the edge should be 
rolled slightly loose. If the roll camber is excessive 
so that the strip has a loose middle and tight edges, 
the tendency will be to concentrate the inter-stand 
or coiler tension at the edges, so causing cracked 





pi 
Graf 


required {fo 


Fig. 72 (a) and (b 
K, and K, 


camber calculation 











70 (left Cambered 
shown under load. The 
curvature 1s greatly exag 
gerated for clarity The 


chosen to give flat 


Fig 


rous 


camber 1 
trip under load 


Mt 
Fig. 71 (right A can 


bered roll git 
amber calculation 





mg nomercia 


fure for 





edges, which may be sufficient to cause strip 
breakage. This is carried to extremes by some mills 
rolling hard and very thin alloys ; in the early cold- 
reduction passes they deliberately roll with too little 
camber giving quite heavy corrugations at the edges 
of the strip. These corrugations are progressively 
reduced in the final passes and by this means very 
heavy reductions can be taken before annealing 
without causing cracked edges. 


Calculation of Roll Camber 

In practice, rolls are short in relation to their 
diameter and the deflection due to shearing stress is 
of the same order as the deflection due to bending 
stress. The stress pattern is, therefore, complicated 
and the simple formula for bending of beams is not 
accurate enough. 

There is, however, a simple method of estimating 
the required roll camber which has been proposed 
by Cox and has been found te give sufficiently 
accurate results for rolling-mill calculations. In 
this method the formula for a simply supported 
beam with uniformly distributed load is used after 
correcting for the fact that the load is distributed 
only over the strip width and not over the full 
length of the beam. An estimate is then made of 
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Fig. 73 a) Parallel strip obtained by cambering each rol 
by an equal amount 2y; (6) parallel strip obtained by one 
parallel roll and one roll cambered 4) 


I] 


the shear deflection and the two added together give 
the total deflection of the roll. Account is also taken 
of the fact that the deflection required is that 
between the edge and the centre of ‘he material 
being rolled and not the complete roll. These 
formulae are quoted without showing their deriva- 
tion, which can be obtained from the original 
article by Cox. 
Referring to the nomenclature given in Fig. 71 
Vv Vy Vv 
Deflection between centre and edge 
of rolled material 
Bending deflection 
Shear deflection 
5 W / K 
384 EI 
2W/ 
3AG 
5 WI 
384 EI 
where W — total roll load 
E modulus of elasticity 
G shear modulus 
A cross-sectional area of roll barrel. 
The values of K,, and K. depend on the ratio a / 
and can be obtained directly from the graphs given 
in Fig. 72 
If a cambered roll is bent until the surface in 
contact with the rolled material is flat, the crown 
required is 2y on each roll diameter and 4y on the 
diameter of one roll if the other one is parallel. This 
can be seen clearly from Fig. 73. This diagram is 
grossly exaggerated for clarity and in Fig. 73(6) the 
curvature of the strip will be negligible in practice. 
It has already been mentioned that the bending 
formula used is that for a simply supported beam. 
This, in general, is sufficiently accurate for most 
modern rolling mills, but in some of the older mills 
using long brass bearings with the chocks mounted 
rigidly on the base of the housing, there is some 
restraint of the roll neck, tending to prevent 
bending of the roll. This can be seen by excessive 
wear on the bearings of a mill of this type, giving a 
somewhat conical shape to the bearing, as shown in 
Fig. 74. In a case of this sort it will probably be 
2 r 
384. 


where j 


we 
Ky) + 34G{K 


5 
more accurate to change the constant 384 to 
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Fig. 74 


In calculating the camber required, the procedure 
is as follows :— 


1. Evaluate ; 


2. Read off K 

graphs 

3. Evaluate y, and y 

4. Obtain y by addition of y» and y.. 

All the factors required, except for the roll load 
and the Moduli E and G can be obtained from 
physical measurement of the rolls. Accurate 
values of E and G for rolls are not Known, but for 
most purposes it will be sufficient to take the 
approximate average values for the particular roll 
material concerned. The value of roll load is 
obtained either by calculation or measurement and 
is discussed at some length in a later chapter. 

The calculation of roll camber can be made 

absolutely clear by a numerical example :— 
EXAMPLE. 

Roll diameter 30 in. 

Rolling load 900 tons. 

Bearing centre distance 76 in. 
bearings. 

E — 13,500 tons per sq. in. G 
sq. in. 

Width of rolled material 46 in 

Find the camber required to give flat strip 

/— 76in. a | (76-46 15 in. 

a 15 

l 76 
72(a) and 72(6 
K 0.562 
K 


and K. from the appropriate 


Barrel length 54 in. 
self-aligning 


5,900 tons per 


0.197 in. 


From Fig. 


therefore 
. 76° < 64 « 0.562 
‘ = ‘~~ 13500 
0.0054 in. 
900 « 76 « 4 
aK x 30° 
0.0016 in. 


0.144 
5900 


therefore 
y 0.0054 in. 0.0016 in. 
e. Crown required for flat strip 
0.014 in. on the diameter of each roll. 


Method of Changing Camber in the Mill 
It will be realized from the above calculations 


0.0070 in. 
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that the camber can be calculated accurately for only 
one width and rolling load. In practice, a mill must 
roll considerably varying widths and varying 
reductions, so that both the width and the rolling 
load change and a compromise camber must be 
selected. Before commenting on the various 
methods proposed to vary the camber mechanically 
during rolling, some observations will be made on 
the variations which occur during rolling due to 
the temperature and wear of the rolls, the discussion 
being extended to four-high mills in addition to 
two-high. 

Very high temperatures are reached in the roll 
gap and when a mill starts up from cold the centre 
part of the rolls will obviously heat up much more 
quickly than the ends of the barrel and the roll 
necks. The centre part of the barrels will, therefore, 
expand more than the ends and build up a “heat 
crown”. In calculating cambers for a wide hot strip 
mill it is necessary to start with a camber sub- 
stantialiy less than the camber required to roll the 
widest material and allow the “heat crown’’ to 
build up before rolling the wide material. This is 
done in starting up a cold mill by rolling a few tons 
of material with a width of about half the barrel 
length and as the rolls warm up the width is 
increased. The maximum width 1s reached after 
two or three hours rolling. For the remainder of the 
rolling schedule before the next roll change, the 
width is progressively reduced as the rolls wear and 
a few hundred tons of the minimum width rolled 
immediately prior to the roll change. After the 
work roll change, a similar procedure is repeated, 
except that it is not usual to return to the maximum 
width. This cycle is repeated throughout the week, 
progressively reducing the maximum width as the 
back-up rolls wear, until the back-up rolls are 
changed and the whole procedure repeated. 

A very similar procedure is adopted in a cold 
sheet mill. 

Closely integrated with the problem of roll 
temperature is that of roll wear. Inthe hot mill, roll 
wear is relatively rapid, due to the abrasion of scale 
on the rolls and in order to obtain a good strip 
surface in the modern continuous mill, the work rolls 
are changed at freguent intervals. The tendency is 
for back-up rolls to wear hollow and this is one 
reason why the extra wide material is rolled shortly 
after a back-up roll change and the maximum width 
is progressively reduced until the next back up roll 
change. 

In the cold mill, the work rolls usually lose the 
required surface finish before sufficient wear takes 
place to change the camber. Provided the work 
rolls are changed at frequent intervals, the wear on 
the back-ups is relatively small and again will tend 
to be hollow. There is, however, one exception to 
this; it is usual when rolling wide sheet on a 
tandem mill to use a heavily shot-blasted work roll 


on the final stand to imprint a pattern on the strip 
surface. This then grinds away the back-up roll 
and for some reason, which has not yet been 
explained, the camber on the back-up roll is 
increased. It is quite usual in an 80-in. wide mill 
to increase the camber of the back-up roll from zero 
to 0.015 in. in one week. 

It is not a simple matter to calculate the heat 
crown in a roll, as little is known of the temperature 
distribution through the roll. After starting up 
from cold it is obvious that the roll will gradually 
heat all through and expand, but when the normal 
rolling temperature is reached, a complex tempera- 
ture distribution is obtained, because of the 
extremely high temperatures reached over a very 
small area in the roll gap. The flow of heat from 
this high temperature area has beer: investigated 
theoretically by McCrum and the indication is that 
after stable conditions are reached, the heat flow 
inwards into the roll is small and most of the heat is 
concentrated in a thin skin around the circumference. 
Factors such as an increase in speed or rolling load, 
which increase the heat input to the roll, do not have 
as great an effect as one would think, as the expan- 
sion due to the increased heat input is restricted 
chiefly to this thin outer skin, perhaps only one inch 
thick. It is, however, sufficient to spoil the shape of 
the rolled material and steps must be taken to make a 
correction. 

The camber of the rolls and hence the rolled shape 
of the strip are controlled in several ways in practice 
but apart from the methods in current use, a 
great deal of thought has been given to other ways 
and several of these will be mentioned. 


1. Control of Rolling Load 

In a reversing mill it is usual to work out a series 
of passes to obtain the reduction required in the 
shortest possible time. If, however, it is found that 
on occasion the roll camber is not sufficient to give 
a good shape owing to the rolling loads being used, 
it is possible to reduce the load and hence the roll 
bending until the correct shape is obtained and 
compensate for this by taking one or two extra 
passes. Similarly, it may on occasion be necessary 
to increase the load and roll bending and so reduce 
the number of passes. In the case of a tandem mill, 
it is very difficult to use this method of correction 
as the number of passes is fixed by the number of 
stands. It may be possible, however, to make 
small corrections by manipulating inter-stand 
tensions to reduce or increase the rolling load on a 
particular stand, as desired. 


2. Control of Roll Temperature 

It is usual on a wide mill to have a system of 
cooling sprays so arranged that it is possible to cool 
either the whole of the roll barrel, the centre, or the 
ends. If it is found that the strip is being rolled 
with a loose middle, indicating too much camber, 
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the coolant is directed to the centre of the roll barrel 
and unless the camber is seriously at fault, it is 
found that the looseness can be removed in a few 
seconds. Similarly, when rolling with loose edges, 
the coolant can be directed on the ends of the roll 
barrel. Sometimes a series of gas jets is used in a 
similar manner, but this acts much more slowly 
than coolant jets. 

In wide strip rolling particularly, the rolled shape 
is sensitive to extremely small changes in camber 
and great care must be taken in temper rolling when 
reductions are in the order of | per cent to 1} per 
cent. In this case a roll bearing which runs warm is 
sufficient to heat up the end of the roll barrel and 
spoil the shape. 

3. Manipulation of Strip Widths 

It is usual to choose a roll camber from experience 
after considering the nature of the rolling pro- 
gramme. This may be found to be slightly in error 
due to factors such as a bearing heating up, or 
cooling off of the mill due to a short term break- 
down. It is desirable to obtain as much tonnage as 
possible before changing the roll and it is usually 
possible to select orders of different widths from the 
rolling schedule which will be suitable for the 
particular camber. When a return is made to the 
orders which were missed, the rollerman can then 
specify the correct camber at the roll change. 

4. Crossed Rolls 

A neat way of controlling roll camber has been 
proposed. If the roll axes are crossed slightly, as 
shown greatly exaggerated in Fig. 75, it will be 
obvious that the rolls instead of having a straight- 
line contact will tend to curve round each otier and 
increase the camber. It has been suggested, 
therefore, that the rolls should initially be set up 
with the minimum camber required and arrange- 
ments made whereby the chocks can be offset 
slightly, so crossing the axes and causing the roll 
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BEARING Fig. 75 (left).—Plan view 
of a pair of work rolls with 

4 crossed axes 

ta 
e 

Fig 76 right One 
JACK method of controlling roll 
camber during rolling bv 


jac ks between the roll necks 





cambers to increase. As far as can be ascertained 
this has not been carried out in practice on a steel 
rolling mill, but it has been used in the rolling of 
plastic film when a very accurate gauge was 
required across a wide film. In this case the roll 
loads were very small compared to those obtained 
in the rolling of steel. The only obvious dis- 
advantage of this is the loss of the true rolling action 
which will be complicated by a tendency towards a 
small lateral flow, and may be significant with the 
high roll loads required in steel rolling. 
5. External Mechanical Control of Roll Bending 

If a jack is applied to an extension of the roll neck, 
it is possible to give the rolls a positive camber, 
as shown in Fig. 76. It can be shown mathematic- 
ally that for small deflections the shape of the roll 
bent by jacks in this fashion is identical to the shape 
obtained when bent by the strip. Again this has 
been used for the rolling of plastics, but the 
mechanical difficulties due to the much stiffer rolls 
and much higher loads in steel rolling have so far 
proved to be sufficient to make the method 
uneconomic. 
6. Suggested Control of Camber for Temper Rolling 

It has been shown by the British Iron and Steel 
Research Association that in temper rolling it is 
beneficial to use a small-diameter roll to obtain the 
best metallurgical properties in the rolled material. 
The author has suggested a completely novel type of 
temper-rolling machine, which has been patented 
by the British Iron and Steel Research Association 
and a model constructed. The principle of this is 
shown in Fig. 77. A long slender roll is backed up 
along the whole of its length by bearings mounted 
in a relatively light beam. The stiffness of the 
combined roll and beam is so arranged that when 
temper rolling the deflection obtained will be 
excessive. The roll/beam combination is then 
mounted in a very rigid frame and the deflection 
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controlled by means of a series of screws, which are 


adjusted until the roll shape coincides with that of 
Alternatively, a number of 


the ingoing strip. 
hydraulic cylinders can be used and a constant 
pressure obtained across the strip whatever the shape 
of the strip. In temper rolling, it is metallurgically 
more desirable to obtain a constant reduction over 
the whole of the material rather than to improve the 
shape of the material and this machine can be 
adjusted to give this constant reduction. Because 
of the friction of this backing device and the very 
heavy construction which would be required, it is 
unlikely that this machine could be used for normal 
rolling reductions. 
7. Suggested Method of Controlling Back-up Camber 
A method has been suggested by Wilson to control 
the camber in a back-up roll. This again is patented 
by the British Iron and Steel Research Association 
and an experimental unit has been built for the 
14-in. mill at the Association’s laboratories. This is 
intended to replace one back-up roll of a normal 
4-high mill and the arrangement can be clearly seen 
in Fig. 78. The actual roll consists of a hollow 
shell rotating on a stiff stationary beam with needle 
roller bearings carrying the load. The inner race 
of the bearings 1s a loose fit on the stationary beam 
and they can be forced into the correct relative 
position by means of wedges. An attempt is being 
made to develop this for normal rolling as well as 
temper passing. 


Bending of Backed-up Rolls 

Later in this chapter the problem of selecting the 
roll diameter in relation to the thickness of strip 
being rolled will be discussed and it is sufficient to 
say here that for any given rol] diameter, there is a 
certain minimum thickness which can be rolled, 
after which the roll flattening becomes excessive and 
further reduction is impossible. {2 rolling light- 
gauge material, therefore, the maximum roll 
diameter is limited by this consideration. In 
addition to this, under modern high-production 
rolling conditions, heavy reductions are taken on 
each pass giving high rolling loads and if two-high 
mills were used under these conditions, excessive 
cambers would be required to compensate for the 
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DIN 
roll bending, leading to other difficulties. Normal 
practice is now to use a four-high mill with heavy 
backing rolls, although the two-high mill is still the 
most generally used arrangement for a slabbing mill 
when ingots up to 60 in. or even 70 in. thick may be 
rolled and large-diameter rolls are required to grip 
the ingots. 

In the case of the four-high mill a work roll and 
its backing roll make a composite beam. Fig. 79 
shows the relationship between roll diameter and 
bending and it will be seen from this that the stiffness 
increases very rapidly with diameter. When the 
back-up roll is 2 to 2} times the work-roll diameter, 
the stiffness of the work roll becomes almost 
negligible in comparison with that of the back-up. 
In calculating roll bending in this case, it is usually 
sufficiently accurate to consider only the back-up 
roll and assume that the load is spread over the 
whole barrel length and not just over the strip width. 
The formula already given for calculating the 
camber in a two-high mill can thus be used, 
provided the rolling load is worked out in tons per 
inch width over the full barrel length and strip 
width in the formula is replaced by barrel length. 
If the difference in diameter between the work roll 
and its back-up roll is less than that quoted, it has 
been found that an approximation which is suffici- 
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ently accurate is to calculate the moment of inertia 
of the work roll and add approximately three- 
quarters of this to the moment of inertia of the 
backing roll. This allows for the strip width effect 
and gives a result which is sufficiently accurate for 
most practical purposes. 


Lateral Bending of Work Rolls 

So far, only vertical bending of the rolls has been 
considered and according to the simple theory 
discussed earlier, the only forces arising are vertical, 
unless tensions are applied to the material being 
rolled. In practice, however, a badly cambered 
strip may give rise to horizontal forces, causing 
lateral bending of the work roll. 

This question of lateral bending is highly contro- 
versial and many technical papers have been pub- 
lished on the subject. In the author’s opinion, this 
is given undue significance in a normal four-high 
mill, as the minimum work roll diameter is limited 
by its resistance to torque and bending at the neck. 
If the diameter of the roll is sufficient to resist these 
very high forces at the neck, it will obviously be 
sufficient to resist the small lateral forces and lateral 
bending will be negligible. 





























It is a common practice to offset the work rolls 
slightly from the line of centres of the back-up roils 
in a four-high mill, as shown in Fig. 80. It is often 
claimed that this is done to give some iateral support 
to the work roll and again there is a lack of 
unanimity as to whether the offset should be back- 
wards or forwards, or whether it is really necessary. 
In the author’s opinion an off-set is necessary, but 
not because of lateral bending in the case of a four- 
high mill with driven work rolls. If the rolls are in 
line, there will be line contact between the rolls. 
There is a tendency for the work roll to move back- 
wards due to frictional forces on the material being 
rolled and to move forwards due to friction with the 
back-up roll and the whole system will be in 
unstable equilibrium because of clearances between 
roll necks and bearings and between chocks and 
housings, as shown in Fig. 81. Any slight disturb- 
ance of this equilibrium could cause one set of 
chocks to take up the clearances on one side of the 
housing and the other set of chocks to take up 
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clearances on the other side of the housing, so 
causing the axes of the rolls to be slightly crossed and 
giving rise to sudden changes in shape of the rolled 
strip. Ifthe rolls are offset, it will be seen from the 
triangle of forces in Fig. 82 that there will be, in 
addition to the main vertical rolling load, a small 
horizontal force which will vary in magnitude as the 
degree of offset increases. 

As seen from the diagram, this ensures that the 
rolls are thrusting in one direction all the time, so 
taking up mechanical clearances in the components 
and the system becomes stable. The question of 
whether to offset forward or backward is, therefore, 
not critical, as it is .mmaterial whether the rolls 
thrust forward or backward, providing the clearances 
are always taken up in the same direction. 

In the middle 1930s when operators were 
beginning to use very high tensions in cold rolling, 
manufacturers became worried about the lateral 
stiffness of small work rolls. The cluster, or six- 
high mill was, therefore, developed from a century- 
old patent and this gives considerable lateral support 
to the rolls. The arrangement of the six rolls is 
shown in Fig. 83, together with the forces between 
the rolls. From this diagram it will be seen that 

“ae. 
2 cos x 
where Q is the rolling load and P is the reaction on 
each back-up to maintain equilibrium. The graph, 
Fig. 84, shows the relationship between P and Q for 
various angles «. 

It will be seen from the graph that the load on 
each back-up roll is always greater than half the 
total rolling load and as « increases, the load on each 
back-up increases rapidly, reaching infinity in the 
hypothetical case ~vhen « — 90 deg. From the 








Fig. 85 (above).—-A work roll and two 
backing rolls of a six-high mil showing 
the increase in % as the work roll diameter 
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sa 
Fig. 86 (right).—(a) A 12-high roll 
arrangement; (b) a 20-high roll arrange- 
ment 
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geometry of this roll arrangement, as shown in 


Fig.85, it will be seen that for a given size of back-up 
roll, as the work roll is reduced in size angle « 
increases and hence the load on the back-up 
increases, so that there will be a practical minimum 
to the size of the work roll. Similarly, as the 
diameter of the back-up rolls increases for a given 
work-roll size angle « increases and there is, there- 
fore, a vicious circle in which increasing the back-up 
roll size simply increases the load on the rolls and a 
point is reached where there is no advantage in 
increasing the back-up roll diameter. 

If an ultra-small work roll is required when rolling 
very thin hard strip, the logical development is the 
twelve-high mill with the rolls arranged as in 
Fig. 86(a) ; a further development is the Sendzimir 
type of mill, in which there are three rows of backing 
rolls, as in Fig. 86(6). The load on each set of 
backing rolls can be obtained as for the six-high mill 
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Fig. 87 (left)._-Diagram 

showing the increased 

length of the arc of contact 
ACTUAL THICKNESS when the rolls flatten under 
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Fig 89 (belou Hitchcock’ s shape of the arc of contact 
when a roll flattens under load 
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by resolving the force on the work rolls into its 
components on the two supporting rolls and 
repeated resolving of the force on each supporting 
roll. In this type of mill the angle between the rolls 
is increasing to such an extent that after three rows 
of backing rolls, the force on each roll is still too 
great for the maximum possible support roll 
diameter and in the Sendzimir mill the load 1s 
finally taken on the housing of the mill through 
bearings mounted on the final backing rolls. 


Four-high Driven Back-up Mill 

The multi-roll mill is complicated mechanically 
and also presents a problem in obtaining correct 
cambers. It is usual to camber many or all of the 
support rolls and if many widths and gauges are 
rolled, control of camber becomes extremely 
difficult. 

Ultra-small work roils, as used in the Sendzimir 
mill are required only for special types of rolling and 
in general the modern tendency is to use as simple a 
mill as possible consistent with the type of rolling 
required. 

The four-high mill is, therefore, used whenever 
possible, but the minimum work-roll diameter is 
restricted by the very high bending and twisting 
forces on the roll neck. When small work rol!s are 
required, it is becoming increasingly common to 
drive the back-up roll and the work rolls by friction 
from the back-up rolls. This type of mill is 
patented and built by Cold Metal Products of the 
United States of America. In this type of mill it is 
practical to use a back-up to work-roll ratio of four, 
five or even six, instead of two to two and a half, 


which is the normal limit for a driven-work-roll 
four-high mill. 

In order to reduce the rolling load as far as 
possible, it is usual for driven back-up mills to work 
with high tensions on the strip and lateral bending 
of the work rolls becomes important. The lateral 
thrust on the work rolls can be estimated, but the 
calculations are outside the scope of this book 
although simplified analysis of the problem has been 
published by the author. 


ROLL FLATTENING 

Bending of rolls due to the very high rolling loads 
on them has been discussed and in addition to 
bending, the pressures will cause flattening of the 
roll in contact with the material being rolled. Fig. 
87 shows an undeformed roll in contact with a bar 
being rolled and superimposed on this is the actual 
shape of the roll obtained under high roliing 
pressures. It will be seen from this diagram that 
the length of the Arc of Contact increases as the 
roll flattens and also that the bar comes out of the 
rolls thicker than it would have been from the 
undeformed rolls. The load on the Arc of Contact 
causes an extremely high pressure which is too 
great for the material of the roll to resist and the roll 
then starts to flatten. As seen from the diagram, 
the Arc of Contact lengthens and distributes the 
load over a greater area so that the pressure is 
correspondingly reduced. The flattening continues 
until an equilibrium is reached when the reduced 
pressure can just be resisted by the material of the 
roll. In some cases, particularly with thin strip, the 
Arc of Contact cannot lengthen sufficiently to 
reduce the pressure on the roll and reach the 
equilibrium position. In this case the strip passes 
through the rolls without reducing in thickness and 
for every roll diameter there is a minimum thickness 
which can be rolled. 

It will be realized that in practice the strip is not 
as wide as the rolls and the ends of the rolls are, 
therefore, undeformed and the actual shape of the 
Arc of Contact cannot be seen. Many ingenious 


methods have been used by research workers to try 
and obtain the exact shape of the Arc of Contact 
but no one can yet claim to have reached the true 
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answer. In practice, it is most usual to use Hitch- 


cock’s approximation, as it is simple to use com- 
pared with the results obtained by other workers 
and it is generally thought to be accurate enough for 
all practical purposes. The shape of the pressure 
distribution in the Arc of Contact under various 
conditions has been discussed earlier and in 
formulating his equation Hitchcock assumed the 
distribution was elliptical, as shown in Fig. 88. 
Although on the face of it this does not appear to be 
very accurate, it is found in practice to give good 
results. From this Hitchcock assumed that the 
flattened portion of the roll was part of a circle of 
radius R,, as shown in Fig. 89. 

Hitchcock’s equation for the length of the Arc of 
Contact can be obtained from many published 
works and in particular is discussed at some length 
by Underwood. Although in itself not very 
complicated, the equation includes a term for the 
true mean specific rolling pressure, which 1s calcu- 
lated on the true length of the Arc of Contact and not 
on the theoretical length as considered earlier. This 
then entails a rsther laborious trial and error 
method of reaching the answer and so is not included 





here. The following is the equation proposed by 
Fig. 92 (below Flattening between two rolls under heav 
load 
€ 
Fig. 93 (right Graph showing the extent of flattening 
between two rolls under a heavy load 
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Fig. 90 left 
Graph showing the 
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Fig. 91 (right a 
and (b) Diagram 
showing how roll = 
flattening “‘takes the 
corners off” the strip 
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Hitchcock for calculating the radius of the flattened 
roll. 


R! ; 16P (1— 


. 
R E Wa ccccccecteeee 28 
where P roll load. W strip width. 

Sy draft : Poisson’s Ratio. 
For practical calculations, roll flattening is 


usually required as part of the mill spring and as it is 
quite a small part of the total, it does not need to be 
calculated to a great degree of accuracy. It is, 
therefore, sufficient to use the simple formula for a 
cylinder in contact with a flat plate, as proposed by 
Rourke. It is possible to represent this formula 
graphically and this is shown in Fig. 90. Knowing 
the roll diameter and rolling load, it is possible to 
read off the roll flattening directly from the graph 

As already mentioned, the ends of the rolls will be 
undeformed and Fig. 91 (a) shows a bar coming 
through the rolls with the rolls flattened in contact 
with the bar and undeformed at the ends. This 
sudden change of section is obviously not possible in 
practice and the undeformed ends of the rolls will 
put a restraint on the adjacent portion, so giving a 
gentle change from flattened to round. This takes 
the corners off the strip, as shown in Fig. 91 (6) and 
accounts for the reduction in gauge always found at 
the edges of rolled strip. Theoretically it is 
possible to compensate for this by grinding a 
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Fig 94 


camber on the roll at the point where it would be in 
contact with the edge of the strip. In practice, 
however, this would necessitate exact guiding of the 
strip and the rolls would only be suitable for rolling 
for one width of strip which would have to be very 
accurate, as this effect is only apparent on the 
extreme edges. This must not be confused with 
feathered edge in hot rolled strip, due to roll wear. 


Flattening of Backed-up Rolis 

In the case of backed-up rolls there will be 
flattening wherever two rolls are in contact under 
high pressure, as shown in Fig. 92. The equation 
for calculating the combined flattening of two rolls 
of different diameters is given by Rourke and 
again this can be plotted in a form which allows the 
flattening to be read off directly, as shown in 
Fig. 93 


Fig. 96.—- Roll spring for a four-high mil 
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Fig. 95.—Roll spring of a two-high mill 


Minimum Thickness 

It is well known to rollermen that on any par- 
ticular mill there is a minimum thickness which can 
be rolled and which varies with the hardness of the 
material being rolled. It has already been shown 
that the very high pressure in the Arc of Contact 
causes flattening of the work roll and this flattening 
increases the length of the Arc of Contact. Increas- 
ing the length of the Arc of Contact distributes the 
rolling pressure over a greater area and so reduces 
it and the roll will flatten until there is an equilibrium 
position. The harder the material being rolled the 
higher will be the pressure required for a given 
reduction and hence the greater the roll flattening 
before the equilibrium position is reached. For 
this reason it is usual when reducing to very light 
gauges to anneal the strip at some intermediate 
peint and so reduce the yield stress to make it 
easier to reach the final gauge. 

There are several formulae available for calculat- 
ing the minimum thickness which can be rolled with 
a given roll diameter and a given yield stress in the 
strip, but in practice it is the maximum reduction 
which can be obtained from a strip of any given 
thickness and hardness which is of interest. This 
has been investigated by Hill and Longman and 
they have suggested the following formula for 
minimum thickness. 


ARS 
? 
Dmin 1860 ceesees as Ce 


where yu is the Coefficient of Friction 

R is the roll radius in inches 

S is the yield stress in plane compression tons 

per square inch. 
1.15 » tensile yield stress. 

This equation can be used as a simple method of 

calculating the absolute minimum thickness which 
Continued in page 916) 
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(Continued from page 915) 

can be rolled, but it should be remembered that to 
reach this minimum it may be necessary to take a 
great many passes each with a very small reduction. 


The minimum thickness formulae are, therefore, 
very limited in use, as rolling becomes uneconomical 
long before the absolute minimum is reached. Hill 
and Longman have produced a set of curves from 
which the maximum reduction for any given strip 
thickness and hardness can be obtained. An 
empirical correction for elastic recovery at very 
small reductions has been made and incorporated in 
the Hill and Longman curves to give Fig. 94. From 
the curves the absolute minimum thickness can be 
obtained directly at r — 0 and the curves can be 
used to obtain the maximum reduction in one pass 
which can be obtained at any initial strip thickness 
and hardness for any given mill; alternatively when 
designing a mill the curve can be used to obtain the 
maximum work roll size which can be used for any 
particular rolling schedule. 


ELASTIC CURVi FOR ROLLS 


In this chapter the method of calculating roll 
flattening and bending has been discussed and the 
various quantities can now be added together to 
give the total spring of the rolls when material 
enters the roll gap. When a bar enters a two-high 
mill there is flattening and bending of the rolls. 
Assuming the ends of the rolls are held in a theoreti- 
cal infinitely rigid support, the bar being rolled will 
be thicker after rolling than the initial roll gap 
before it entered. This difference between the 
initial roll gap and the final rolled thickness will be 
the sum of the flattening and bending of both work 
rolls and this can be calculated for any given rolling 
load. If a graph is plotted of roll spring against 
rolling load, it will be found that it is almost a 
straight line with a little curvature initially. Fig. 95 
shows this curve calculated for one particular roll 
size, but the same general form will apply to all 
two-high mills. 


In the case of the four-high mill, the difference 
between the initial roll gap and the rolled thickness 
of the bar will be the sum of the flattening of the 
work rolls against the bar, the dlattening of each work 
roll against the back-up roll and bending of the 
back-up roll. A typical curve of roll spring against 
rolling load is shown in Fig. 96 which is calculated 
for one particular four-high roll arrangement. It is 
very similar to the type of curve obtained from the 
two-high roll arrangement ; almost a straight line 
with a little initial curvature. 

These curves will be discussed later in connexion 
with mill spring. 

(Sertes to be continued) 
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Designing for Structural Safety 


(Continued from page 896) 

Alocrom, primer and paint, or (in the tank bay) by 
two applications of a special barrier coat. A barrier 
coat of a non-hardening, rubbery material (Fig. 12 
is also applied between all mating surfaces to prevent 
electrolytic action and fretting. 

This approach to structural design is being 
backed by work on many test specimens, including 
two complete airframes, one of which will be used 
for static structural tests. The other will be 
assembled in the new Avro water tank for intensive 
fatique tests, followed by fail-safe tests in which 
damage will be deliberately inflicted. 

The resulting simple, easily maintained structure 
will not only be fail-safe, but will give operators 
an aircraft of virtually indefinite life. 





Automatic Gauge Control 





(Continued from page 900 
safety in the event of faulty operation, is included, 
and this leaves the mill control in such a condition 
that the operator who receives a warning of such 
an occurrence, can take over and carry on with 
normal manual operation. 

The automatic gauge control was installed in 
March, 1960, and has been in satisfactory operation 
ever since. Further developments of the equip- 
ment have led to the inclusion of automatic tension 
control between all stands. This development has 
gone forward in stages and the final control between 
stands four and five has been installed and commis- 
sioned recently. 

One of the interesting points about this equip- 
ment is that except for warming up the mill after 
a roll change, it can be left switched on and in 
control of the mill at all times. 

Since using this equipment, the amount of off- 
gauge at the front end of the coil has been sub- 
stantially reduced. The system cannot improve the 
gauge at the tail end of the coil, as this is already 
maintained until after the strip leaves No. | Mill. 

A further improvement reported is that off-gauge 
associated with welds has also been reduced. Apart 
from a definite improvement in the amount of 
off-gauge, this equipment, together with the X-ray 
gauge, has given a very much more consistent 
product. 

Further development work is now in hand to 
simplify the pulsing amplifiers used in the control 
system. They are being redesigned to incorporate 
transistors as a form of contactless switching, 
replacing the conventional valves and relays and 
thereby providing a static control system. In 
addition work is now in hand to permit the installa- 
tion of similar controls on the 4-stand cold reduction 
mill at Ebbw Vale. 
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PRODUCTION OF BLANKS 
B hee beginning of all sheet-metal work lies in the production 
of the pieces of metal required for the part, or the blank 
This data sheet aims to cover the most common methods of 
blank production, and is to some extent a supplement of 
Data Sheet No. 1, which might be referred to. 

The main factors to be considered in selecting method 
used are 

(1) Accuracy of blank required. 

(2) Economy, including (a) capital cost of tooling or 

equipment; (b) production cost; (c) maintenance 
costs of (a). 

These facts are discussed further in the particular methods 
mentioned in the following text, which are not arranged in 
any set pattern, since there are a number of variables 
involved. 


(1) Cutting by Hand 

Here the blanks can be marked off on a sheet and cut by 
hand snips. Speed and accuracy depends entirely on the 
operator, and obviously this is not a method with any 
commercial significance. 

If the hand snips are replaced, say, by electric hand shears, 
the method has possibilities for low-quality work, where 
the blank accuracy required is not too fine. 

The rate of cutting depends to some extent on the 
operator, but the speed is fair, the blades operating at about 
1,500 strokes per minute. 

First costs are of the order of £25 to £45 dependent on 
gauge. Replacement blades are very cheap. Limitations 
corner radius gin i in. 


(2) Hand Manipulation on Various Machines 

There are several possible methods here as improvements 
on the hand cutting above. In practically all cases, they 
involve pre-marking out, so in general are not suitable for 
medium or high production, but nevertheless, blank 
production rates may well be in keeping with the follow-on 
operations 


Throatiess Shears 

The production from the hand-operated types is very 
much in the hands of the operator, and the manipulation of 
metal to be cut and the operation of the hand wheel can 
only mean comparatively slow production. A power- 
operated machine gives definitely improved production 
figures. For, say, 12 s.w.g. in a power machine, the cutting 
rate is about 144 feet per minute. 

The blank accuracy of course depends on the operator, 
and so cannot be regarded as being too close. 


M.B.E., B.Sc.(Lond.), M.LMech.E. 


The difference in cost between hand and power machines 
iS NOt very great and replacement of cutters not very costly 


Universal Power Shears 

With these machines the same basic usage conditions hold 
as with the throatless shears, although the cutting action 
is different, being that of a reciprocating small shear blade 

The cutting speeds vary fairly widely with metal thickness 
and conditions, somewhere between 6 and 36 feet per 
minute 

Accuracy is not very high, probably less than the throatless 
shears. 

Blade replacement costs are small. 


Nibbling Machines 


The plain nibbling machines are in the same general class 
as the throatless and universal shears but if a template is 
used, the blank is more accurate 

The cutting rates are much the same, possibly of the order 
of 6 to 26 feet per minute. 

Maintenance, in general, is rather higher. 

A late development in the modern nibbling shears is the 
copy nibbler, where the nibbling punch is guided by a 
template, so that marking out is not required. The accuracy 
of blanks with the copy nibbler can be much higher and the 
production speed greater 


Routing 

This method is mostly used for blank production in non- 
ferrous metals, particularly aluminium alloys. A router 
jig is required. A number of metal thicknesses up to about 
is in. can be routed at one operation. 

Cutting rates vary between about 5 and 12 inches per 
second. 

Accuracy is fairly good if the jig is properly used. 


Cutting Circular Blanks 
Some of the main possibilities here are 
(1) Nibbling or shearing in plain or multi-purpose 
nibblers or shears. 
(2) Hand or power circle-cutting machines. 
(3) Presswork. 

Much of what has been already written on nibblers and 
hand-manipulated shears applies equally well to the cutting 
of circles. Where such machines have special attachments 
for circle cutting, the production rate is higher and the 
accuracy much improved. Dependent on the quality of 
the attachments, the machines may equate to the circle- 
cutting machine for general performance. Nevertheless, 
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Production of Blanks (Cont.) 


if a machine is required just for circle cutting, the circle- 
cutting machine itself is usually to be preferred 

The speed of circle cutting depends on the speed and 
diameters of the cutters and in a good machine may be of 
the order of 80 to 120 feet per minute. 

The actual cutting time for a 10-in. blank in 18 gauge 
(hand-operated machine) is about 6 seconds: in 16 gauge 
about 12 seconds 

(Production of circular blanks by presswork is covered 
later in this data sheet.) 


Cutting Rectangular Blanks 

Cutting rectangular blanks (presswork methods left till 
later) involves cutting in straight lines. 

Some of the main possibilities are 


Rotary Shear (Parallel Shafts) 

The hand versions are for very smal! outputs 
versions have cutter speeds somewhere in the region 30 to 
50 r.p.m., so a cutting rate of about 30 feet per minute on 
ight gauges can be expected. 

lf the material is held close to gauges, cutting accuracy is 
fairly high with a tendency to curve. 


Power 


Gang Slitting 

Regarding a gang slitter as a multi-cutter rotary shear 
The accuracy can be from fair to quite good (tinplate blanks 
for open-top cans are completely produced in tandem gang 
slitters, and the accuracy required is high) and the impact 
of the operator on it can be reduced. 

Cutting rates vary somewhere “etween 63 and 126 feet 
per minute. On light machines for sheets handfec, 2,000 
sheets per hour is only average 

First cost is fairly high, and maintenance is a definite 
factor, but production rates are high. 


Guillotines 

General figures for strokes per minute in medium power 
guillotines is trom 30 to 70, 50 being afair average. Cutting 
times though can be only a small part of the time per cut, 
as handling can take a lot longer. 

The guillotine can, of course, be used to produce bianks 
of other geometrical s\apes with straight sides. 

Maintenance is not usually very high but blade grinding 
(and subsequent renewal) is a constant charge. A rough 
estimate for guillotine blades (dependent on quality) is from 
£5 to £10 per foot. Re-grinding of blades of the order of 
£1 per foot. 


BLANKING BY PRESSWORK 
Blanks can be produced wholly or partially in presses. 
In general, these methods can be the fastest, but the 
tooling can be costly to obtain, and requires definite 
maintenance. 
To reduce tool costs, it may be possible to cut part of 
the blank periphery in one of the previous methods, and 


SHEET METAI INDUSTRIES DecemMBer 


1960 


SHEET METAL DATA SHEET 


_ 


then to use press tools only to cut that part of the blank 
shape which cannot easily be produced any other way. 

A simple example, say, of a plain rectangular blank with 
portions cut out along its sides. The blank can be cut to 
main size and shape in a guillotine and the cut out portions 
notched out in notching tools in presses. 

Notching can be added to any of the previous methods 
given for the production of more intricate blanks. The 
tool costs are considerably reduced, but the accuracy 
(dependent on location methods) high (see ‘ater work) 
We may disregard here the possible use of flypresses for 
blanking, and consider mainly the mechanical powe: press. 

There are several factors affecting the outputs such as 
the provision for stock insertion and removal of blanks 
grinding, etc. In good conditions, with, say, blank dropping 
through tool the strip fed to tools by hand, for a 3-in. blank 
in light sheet metal about 15,000 or more blanks per day can 
be expected, with a drop to about 8 to 10,000 for 6- to 
7-in. blanks (using open-fronted presses) 

lf the presses are fitted with rol! feeds, these quantities 
would probably be doubled 

The strikes per minute of the press should always be 
carefully watched. 

With larger blanks, the time for insertion for stock, and 
removal of strip in proportion to the actual blanking time 
becomes larger. 

In the 3-in. blank case, figures given above, the output 
represents about one-third of the total strokes per minute 
of the press, and for small to medium work this is a good 
average. For larger bianks, this return might fall to nearer 
one-sixth 

Much higher figures can be obtained from special high- 
speed presses where the required outputs justify, but these 
are rather the exceptions than the rule. Even so, it is usual 
in such cases to combine other operations with the blanking. 

On the subject of tool costs, these can vary very widely, 
dependent on design, manufacture, etc. A very rough 
guide for circular blanking tools would be something of the 
order £2 to £3 per inch of cut. For plain rectangular 
blanks the cost figure would be at least twice this, and if 
not plain, the fancier the higher the cost. 

Maintenance is an item. For tools in regular daily use 
at medium speeds, it could be reckoned that all the cutting 
or working parts of the tool would need renewing at least 
once annually. This is a pure generalization, and worth no 
more than that. 

The accuracy of the blanks produced by blanking tools is 
high and if the blanking is followed by shearing in a shearing 
tool, very high. Low-cost tool materials such as zinc-alloy,in 
plastics, etc., should also be given consideration as well as 
** precision ’’ blanking techniques. 


Notching 

Notching or part blanking referred to earlier is often 
sic wer than pure blanking, because of the greater time often 
required for location of the first, cut blank to the tool. 
Offset to this, in some cases of light sheet metal more than 
one blank can be notched at the same time. 
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INSTITUTE OF SHEET e alee Conference 


and Branch Activities 


METAL ENGINEERING 


"THERE can be no doubt that the possibilities 

inherent in cold extrusion as a manufacturing 
process for steel components command a keen and 
widespread interest, as was evidenced by the 
attendance and discussions at the Conference on the 
subject organized by the Institute on November 
21-23 last in the City Hall, Sheffield. Over three 
hundred delegates registered for the meeting and 
the major proportion of them attended all five 
technical sessions at which eleven papers were 
presented. Two of the papers were of overseas 
origin, one from the U.S.A. and one from Germany, 
and several overseas delegates were numbered 
among those present. 

The Conference was formally opened by Pro- 
fessor J. P. Duncan, Dept. of Mechanical Engineer- 
ing, University of Sheffield, who was introduced by 
Mr. A. E. Gilbert, Chairman of Council of the 
Institute of Sheet Metal Engineering. 

A number of films illustrating the cold extrusion 
process was shown during certain of the sessions 
and throughout the meeting a small exhibition of 
extruded components was on display. 

The full authoritative text of all papers and a 
report of the discussions will be published in 
subsequent issues of this Journal. 


TRIPARTITE CONFERENCE 


Members are requested to note that the three- 
cornered conference between the American Pressed 
Metal Institute, the German Forschungfiirblech- 
verarbeitung and the Institute of Sheet Metal 
Engineering, of which preliminary announcements 
have already appeared, has now been deferred to a 
later, unspecified date. Owing to an internal 
administrative reorganization the American Pressed 
Metal Institute has postponed its proposed European 
tour, of which the Conference was to have been a 
feature, but has announced its intention of reviewing 
its plans for the visit as soon as circumstances 
permit. 

BRANCH ACTIVITIES 

All the Branches of the Institute have reported 
excellent starts to their winter programme of 
meetings and works visits. 

On the afternoon of October 5 a party of about 
50 members of the Midland Branch made a visit to 
the Shaftsmoor Lane Works of Joseph Lucas Ltd. 

On arrival, the party was given a brief intro- 
ductory talk from Mr. R. E. Marsh, Personnel 
Manager, and then divided into two groups, one of 
which toured the Dynamo and Starter Factory, 
and the other the Lamp factory. 

The tour covered the manufacture of lamps at all 
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stages, and the visitors were impressed by the 
progress made in mechanizing production methods 
in spite of the large number of variations in type 
resulting from customers’ differing requirements. 

In addition to a number of transfer presses, the 
party also saw a series of presses linked together by 
automatic feed and unloader equipment. One such 
set-up was producing lamp reflectors at a rate of 20 
per minute. 

At the end of the tour, members were entertained 
to tea in the canteen and had the opportunity of 
putting questions on what they had seen. 

Following the visit to Joseph Lucas Ltd. the 
Branch sponsored an entirely new venture in the 
form of a tripe supper at the White Horse Hotel, 
Congreve Street. 

One member who was present has written : 
“An enjoyable meal, which to the relief of some, 
was not all tripe, was followed by a congenial 
entertainment compered by Mr. Dick Bright. 
There was plenty to delight the eye, to entrance the 
ear and tickle the ribs! 

All this, together with plenty of liquid refresh - 
ment and pleasant company, made for an enjoyable 
evening”. 

In the South-West Branch the opening meeting 
on October 4 ia Bristol was devoted to a Forum on 
“Economic Considerations in the Use of Sheet 
Metal”. Questions were discussed by an expert 
panel comprising Mr. R. Addison (Metal Box Co. 
Ltd.), Mr. J. C. Galway (C.V.A. Ltd.), Mr. J. A. 
Lees (Hoover (Washing Machines) Ltd.), and Mr. 
C. W. Linder (Pressed Steel Co. Ltd.), with 
Mr. A. P. Jenkins (Guest, Keen & Nettlefolds 
(South Wales) Ltd.) vice-chairman of the Branch, 
in the Chair. Discussion was lively, with Mr. 
Jenkins, as the only representative of a materials 
supplier on the dais, dealing effectively with the 
many points raised on the issues of sheet metal 
quality and delivery. 


ESSAY COMPETITION 


Members and others are reminded that the 
closing date for the receipt of entries for the Essay 
Competition sponsored by the Education Com- 
mittee of the Institute is December 31, 1960. The 
competition, which is for an essay on some practical 
aspect of sheet metal working or utilization, is 
restricted to entrants between the ages of 20 and 
25 years and carries a first prize of £25. Entry 
forms and copies of the regulations for entry are 
obtainable on request from the Hon. Secretary, 
Institute of Sheet Metal Engineering, John Adam 
House, Adelphi, London, W.C.2. 
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Gauge and Tool Makers’ Association Luncheon 


and Presentation of Awards 


H.R.H. 


| Gauge and Tool Makers’ Association held a luncheon at 
which the principal guest was His Royal Highness, The 
Duke of Edinburgh, on Tuesday, November 8 in the Grand Hall 
of the Connaught Rooms, Great Queen Street, London, W.C.2. 
His Royal Highness presented certificates of craftsmanship to 
apprentices who had qualified under the apprentice training 
scheme. 

The president of the Association, Sir Stanley J. Harley, B.Sc., 
M.1I.Mech.E M.1.Prod.E., presented the opening address after 
proposing the Loyal Toast and welcoming His Royal Highness. He 
referred to the similarity in age and order of precedence of the general 
pattern of the record of service of the Duke of Edinburgh and the 
general history of the Association; recounting active service of His 
Rova! Highness during the war of 1939-45, when the Association first 
came into being, and the activity of the tool makers in supplying the 
needs in industry to combat the war; the simultaneous interest of the 
Duke of Edinburgh in the British Asscciation for the Advancement of 
Science and the part played by the Association in the promotion of the 
Production Engineering Research Association and finally the joint 
interests in the welfare and encouragement of the youth of the country 
In the latter respect, Sir Stanley Harley drew attention to the Com- 
monwealth Training Week, which is sponsored and inspired by His 
Royal Highness, the apprentice training schemes and the recent 
establishment of the Gauge and Tool Makers’ Educational Trust. 
passport to success nor a guarantee 
against failure. It was obvious from 
the general trend of his following 
remarks that this was not intended 
as a discouragement to individual 
endeavour, but a reminder in a 
gentle manner both to staff and 
management that it is not the 
qualification or award that matters 
so much as industry and quality of 
workmanship, which, together with 
progression in careers, should be 
maintained by proper administration 
and constant refresher courses and 


Certificates of Craftsmanship for 
the year 1960 were then presented 
to John Brian Cobbold and Arnold 
John Wade of the Coventry Gauge 
and Tool Co. Ltd.; Philip Frank 
Finch of the Peak Engineering Co. 
Ltd., Stratford-on-Avon; Melvyn 
Bardokin of Ferrostatics Ltd., Glos- 
sop; George David Diaper of 
Rayment Tools Ltd., Southampton; 
Francis Geoffrey Roots of Talbot- 
Ponsonby and Co. Ltd., Langrish, 
Hants.; Alexander Mitchell Bell, 
Ronald Moir Christison and Ian 


Alexander Gillies, all of the Coventry 
Gauge and Tool Co. Ltd., Brechin, 
were unable to attend owing to 
military service. The Certificate of 
Gauge and Tool Design and 
Draughtsmanship was awarded to 
Alfred Erwin Mauskopf of the 
E.M. Tool Co. Ltd., Chiswick 

In presenting these awards, the 
Duke of Edinburgh congratulated 
the recipients and reminded them 
that they would probably soon 
discover that they are neither a 


research both by individual members 
of staffs at all grades and as a matter 
of policy by the managements, in 
order to keep up to date; His Royal 
Highness stressed the importance of 
knowing what was going on in 
foreign industry in order that exports 
should not decline. 

A vote of thanks was proposed 
by Mr. F. W. Halliwell, C.B.E., 
M.1.Mech.E., M.1.Prod.E., who 
pointed out that the British gauge 
and tool industry was primarily 


Duke of Edinburgh Advises Progressive Training 
‘ ) é — 


concerned with providing the means 
by which the exporting industries 
could produce more at less expense 
although it was significant that 
exports in 1958 were valued at a 
little more than £9 million, repre 
senting about 15 per cent of the 
total output and this year it is 
expected to export some 20 per cent 
valued at about £60 million 


INSTITUTE OF WELDING 
Annual Dinner 


To annual dinner of the Institute 
of Welding was held at the Park 
Lane Hotel, London, on November 
3 last with the president, Mr. E 
Fuchs, M.A., A.M.I.Mech.E., in the 
chair 

In reply to the toast of “ The 
Institute of Welding,” proposed by 
Ihe Hon. Mr. Justice Lloyd Jones, 
the president said that a main 
function of the Institute was techni- 
cal education. Britain was very 
much behind in this field; research 
results, for example, were continu- 
ally being received from B.W.R.A.. 
but it was found that industry, in 
general, did not know how to use 
these results. One problem was 
that there were not enough teachers 
available, and he referred to the post- 
graduate course on welding which 
will be held next autumn at the 
College of Aeronautics, Cranfield 
Mr. Fuchs said that industry and the 
technical colleges should release 
staff to attend this course 

He paid tribute to the 300 people 
who had lectured at the Institute’s 
welding school, and thanked the 
industry for financial help which had 
made possible the paying-off of the 
debt on the Institute’s headquarters 
at Princes Gate 

The toast to “The Guests” was 
proposed by Mr. W. E. Harris, hon 
treasurer of the Institute, and 
Mr. G. A. I. Begg, M.I.Mech.E.. 
A.M.1.C.E., M.Inst.F., replied. 
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FIRST ALUMINIUM TUGBOAT 


BUILT IN U.S.A. 


HE first aluminium tugboat to 
be built in the United States of 
America and the first aluminium 
vessel of any kind to be certified by 
the American Bureau of Shipping is 
now undergoing trials following 
christening in New Orleans. The 
new vessel, m.v. Sumter, was 
sponsored by Mrs. M. C. Crockett 
of Chicago, wile of the manager of 
the sales division of Kaiser Alu- 
minium and Chemical, Inc., and 
was built by Bryant Boats, Inc., of 
Bayou LaBatre, Alabama. The 55 
ft. all-welded boat is designed for 
use in the bayous and marshland 
oilfields of Southern Louisiana, and 
its shallow draft, made possible by 
its aluminium construction, will 
enable it to be used in waters too 
shallow for conventional tugs of 
this size; other advantages will be 
low maintenance, long life and less 
vibration and noise 
The vessel is constructed of corro- 
sion resistant, high-strength weld- 
able alloys 5083 and 5086, and since 
the requirements of the American 
Bureau of Shipping were that the 
tug should have equal strength and 
stiffness of steel, these features were 
incorporated in the design. The hull 
has } in. aluminium plate on the 
bottom and sides and , in. plate on 


deck; there are six transverse 
water-tight bulkheads and one 
centre line water-tight bulkhead. 


AMERICAN ABRASIVES 
MANUFACTURERS 
PRODUCE ARTIFICIAL 


DIAMONDS 

HE Norton Co. of Worcester, 
Mass., manufacturers of abra- 
sives, claim to have successfully 
produced diamonds. The company 
first became interested in diamond 
synthesis in the early forties when a 
project, partly supported by the 
Norton Co., was carried out under 
the direction of Professor Percy 
B. Bridgeman, Nobel prize-winner 
and professor of physics at Harvard 
University’s School of Engineering ; 

the project was concluded in 1946 
rhe current project, which led to 
the successful synthesis of the 
diamond was given added impetus 
in 1953 at the Worcester laboratories 
of the Norton Co., and was carried 
forward to a successful conclusion 
by a team of researchers headed by 
Loring Coes Jr., assistant director 
of research and development, and 
Dr. Paul P. Keat, senior research 
engineer. Applications for patents 


The only non-aluminium parts are 
those im the engines and _ the 
propeller and shaft, which are made 
of bronze; electrolytic action is 
prevented by separating dissimilar 
metals. All bolts, set screws and 
other fastening devices are of 
stainless stee] with the main engines 
installed on laminated plastic pads ; 
auxiliary generators, pumps and 
compressors have P.A.W. tape 
applied with adhesive to the under- 
side of their bases Aluminium 
piping is insulated from the pumps, 
engines and other equipment by 
means of rubber or composition hose 
connexions 


Except for anti-fouling paint on 
the bottom no painting has been 
required and because of the ease of 
workability and light weight of the 
aluminium, hull construction §re- 
quired approximately 30 per cent 
less man-hours than a comparable 
vessel of steel Welders with no 
previous aluminium experience had 
no difficuity in passing ABS certifi- 
cation and welding was much more 
rapid than steel; cutting was 
accomplished with the use of 
ordinary portable hand saws, elimi- 
nating the use of blowpipes 


Motive power is supplied by two 
GM _ 6-110 model diesel engines 
supplied by Kennedy Marine 
Engine Co. of Biloxi, Miss. 





of processes and apparatus have 
been filed but no commercial pro- 
duction is anticipated at the present 


time. In the illustration Dr. Keat 
prepares to examine some of the 
artificial diamonds under a micro- 


scope 
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£41,000 ROLL GRINDING 
MACHINE ORDERED 
A £41,000, extra heavy duty roll 


grinding machine has _ been 
ordered from Craven Brothers (Man- 
chester) Ltd., (Vauxhall Works, 
Reddish, Stockport), by James 
Booth Aluminium Ltd. for installa- 
tion in their Kitts Green Works, 
Birmingham. The machine will be 
used—-among other purposes—to 
grind the rolls of the company’s new 
148-inch four-high hot aluminium 
rolling mill which is planned to be in 
operation during 1961. 

It will accommodate rolls up to 
62 in. diameter, 26 ft. long and 
weighing up to 75 tons, and is 
designed both for rough grinding 
and for obtaining a first-class, 
ripple-free surface finish. A super- 
fine in-feed of 0.0001 inch per 
revolution of handwheel is provided 

The grinding wheel is 36 in. 
diameter and 5 in. wide, the 
spindle being driven from a 50-h.p. 
variable-speed motor at between 
400-1,000 r.p.m. The roll revolving 
headstock is also driven by a 50-h.p 
variable-speed motor, at 300-900 
r.p.m., and the traverse to the 
grinding saddle is by a 10-h.p 
variable-speed reversing motor, 
giving a normal traverse range of 
24 to 100 in. per minute. 

For grinding camber rolls—-with 
either convex or concave surfaces 
the grinding saddle of the machine 
is fitted with Craven cambering 
gear Roll journals from 18 to 
40 in. diameter can be accommo- 
dated 


Holden and Hunt 

Open Canadian Agency 

R. R. W. HOLDEN, joint 

managing director of Holden 
and Hunt Ltd., of Old Hill, Staffs, 
has recently returned from two 
months business trip to Canada 
During this visit was concluded an 
agreement with F-H Welding 
Machines Ltd., of Toronto for the 
sole distribution of H. and H 
resistance welding machines through- 
out the dominioa of Canada. 

H. and H. resistance welding 
equipments, which have C.S.A. 
approval, have been exported to 
Canada in appreciable numbers 
during the last decade, and such 
British made machines will augment 
the range of machines produced by 
F-H Welding Machines Ltd., since 
1952. 

Under the new agreement, the 
Canadian company will hold a 
comprehensive stock of H. and H 
welding machines, and will main- 
tain the servicing of these machines 
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BRITISH CONVEYORS FOR 
SIMCA PAINT SHOP 


S ie system of mechanical handling for the new paint shop of the 
Simca motor manufacturing plant at Poissy, France, has been 


designed and installed by Geo. 


W. King Ltd. of Stevenage, Herts, 


who secured the contract in face of keen international competition 


The factors to be considered were a feed rate of 80 bodies per hour 
into the paint shop from a floor below, provision for two separate 
grades of finish at different production rates and a two-tone colour 
scheme. It was decided to introduce an automatic system which 
would call up the bodies, pass them through the various stages of 
process and inspection, deliver them to the trim lines and supply a 
flow of advance information to the forward lines preparing to call up 


bodies through each successive stage 


The King * Dual Duty over- 
head conveyor system was employed 
in which the loaded trolleys, carrying 
items being transported, are never 
fixed to the moving chain, but are 
propelled by pusher dogs fitted to the 
links Chis makes it possible to 
transfer from one conveyor line to 
another, storage in live-line or dead 
line, and the incorporation of drop 
sections in the systems for the 
transfer of bodies from floor to over- 
head conveyor 

rhe problem of catering for two 
separate types of finish was dealt 
with by the provision of two produc- 
tion lines operating in parallel yet at 
two different speeds fed from two 
floor conveyors from the body shop 
by drop sections ; the slower line 1s 
for the luxury finish. Pre-set limit 
switches are provided prior to the 
feeding conveyor in order to dis- 
tribute the flow of bodies to the two 
in the required sequence, and in- 
dexers are installed at various stages 
of the lines to act as storage in which 
bodies can be retained until they 
are required for the next process. 
Where it is necessary for the lines to 
converge in order to avoid dupli- 
cation of plant and equipment, 
transfer units are provided, com- 
prising rotating load wheels with 
transfer arms which push the load 
trolley along the single conveyor 
passing through the next stage; 
transfer units are also provided where 
it 18 mecessary to diverge a single 
conveyor line to two or more lines. 
Che control of the transfer units is 
such that, used in conjunction with 
the indexers in which the bodies are 
gathered, they read the occupancy 
of each and take only from the most 
full line. 

Considerable attention had to be 
given to timing and running speeds 
since while the speeds of the two 
feeder lines could be preset at a 
ratio to suit production rates, 7.e. a 
maximum of 3 to | giving amaximum 
of 60 on one line and a minimum of 
20 on the slower line for the luxury 


finish, adjustments had also to be 
made to suit process speeds. For 
instance, the spray conveyor running 
at the preset ratio must feed the oven 
conveyors at equal rates; to meet 
this in the case of the first drying 
ovens after the application of the 
primer coat, each feeder line was 
divided into two, the capacity of the 
oven lines adjusted to meet the out 
put of the spraying conveyor and a 
switch mechanism provided to pas 
bodies into the oven lines alternately 
and accurately 


The two different finishes and 


consequent different conveyor 
speeds, as well as the two-tone 
colour scheme and extra coats some- 


times required, demanded a very 


complex conveyor system in the 
final finishing shop, where four 
conveyors feed bodies to four 
spray-units, two handling 60 bodies 
per hour and two handling 20; 
transfer units break up single line 
flow inside each spray plant for 
delivery through the drying ovens, 
so that at the end of the drying line 
there are eight conveyors leaving 
four ovens ; these are directed into 
two lines with the four conveyors 
converging through whee! transfer 
units 

rhe equipment for the automatic 
operation of the conveyors was 
designed and manufactured by the 
Donovan Electrical Co. Ltd., Bir- 
mingham, and the speed control is 
by means of Heenan and Froude 
variable-speed couplings. For the 
purpose of control, conveyors fall 
into six groups, each controlled 
from a Donovan switchboard in the 
control room. Drop sections for the 
transfer of bodies from the floor to 
the overhead conveyor, have separate 
local control panels, and ‘“ func- 
tional’ control panels are provided 
for the various types of transfer unit 
along the conveyor lines. The plant 
operator stationed at the master 
control desk in the contro! room is 
able to set up the controls for the 
fesired method of operation and to 








Car bodies receiving inspection before 


fransfer to trumming shop 


star. and stop the plant at will 
Facing the operator is a diagram 
with operational indicating lamps for 
all conveyors and transfer units, 
flanked at each end by banks of 
lamps for indicating abnormal 
occurrences of various kinds 

The control scheme has been 
designed to ensure operations with- 
out errors under all normal condi- 
tions, and safety circuits have been 
incorporated to ensure maximum 
safety to the personnel and to the 
plant under all foreseeable mechani- 
cal and electrical fault conditions 


NEW COMPANY FOR METAL 
WORKING LUBRICANTS 


NEW Company, D. A. Stuart 

Oil Ce (7.B.) Ltd., has been 
formed as a wholly-owned sub- 
sidiary of the Amber group of 
companies. The new company has 
been set up to market in this 
country the products of D. A 
Stuart Oil Co. Ltd., of Chicago and 
Toronto, widely known in North 
America as producers of metal- 
working lubricants since 1865. Sales 
director of the new company is 
Mr. R. F. Middleton, a well-known 
figure in the oil industry in this 
country for a number of years. A 
close relationship between Stuarts 
in America and the new company will 
be maintained so that all the 
benefits of experience and research 
carried out in the U.S.A. will be 
available here. Cutting oil con- 
centrates, water-soluble and grinding 
fluids, metal-forming oils and com- 
pounds are now available from the 
new company at lla, Albemarle 
Street, London, W.1 
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OUT-PLATERS JOIN MOND 
LABELLING SCHEME 


ANY of the more important 

out-platers in this country 
have joined the Mond Labelling 
Scheme and will supply manufac- 
turers with certified work chromium- 
plated to the requisite grade of the 
British Standard 1224 : 59. 

The labelling scheme commenced 
ten months ago with the object of 
raising the standard of chromium 
plating by ensuring that the correct 
thickness of protective nickel is 
included in the plating. Out- 
platers were invited to join the 
scheme, whereby a label will tell the 
public that the article has been 
plated to the British Standard. To 
date, some fifty of the foremost 
out-platers are participating so that 
manufacturers can use the labels, 
which are supplied at cost by The 
Mond Nickel Co. Ltd. (Thames 
House, Millbank, London, S.W.1 
Goods bearing the labels are now 
becoming available to the public, 
enabling purchasers to check that 
the chromium plating is of high 
quality. 


MACHINE TOOL 
DEMONSTRATION WEEK 


HE Elgar Machine Tool Co 

Ltd., 172-178, Victoria Road, 
Acton, W.3, are planning to hold 
in their show room a demonstration 
of several interesting tool-room and 
production machines during the 
week December 12 to 16, 1960 


RADIO FREQUENCY LINER 
FOR HARWELL 


HE LONDON ALUMINIUM CO. 

LTD. of Witton, Birmingham, 
have recently completed the first 
radio frequency liner for the injector 
accelerator of the Nimrod giant 
synchroton at Harwell. The object 
of the liner is to accelerate protons 
from 600 KeV to 15 MeV, and it is 
the first liner of its type to be built 
in this country. It is manufactured 
from 10 g. high conductivity copper 
mzde up from sheet and manually 
welded by the Argon-are process and 
is 44 ft. in length overall, 7 ft. in 
diameter and weighs approximately 
5 tons. Great accuracy has been 
essential in manufacture, and the 
whole unit was made to within 
0.015 in. of its diameter with a 
variation of only }-in. on its overall 
length. The liner is shown packed 
in a one-piece 0.008-in. thick bag of 
Bakelite Vybak P.V.C. about to set 
off on, its journey to Harwell 
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FIRST LARGE SCALE SOLAR-HEATED 
SWIMMING POOL 


OR the first time in Europe, 
solar energy is being used to 
heat a public swimming pool. A 
new, luxurious salt water swimming 
pool has been added to the facilities 
of “Ye Olde Felbridge Hotel ”’, 
situated about 30 miles south of 
London on the A22_ London- 
Eastbourne road The water is 
warmed by a solar energy heater, a 
project conceived by Mr. Harry 
Gatward of “ Ye Olde Felbridge 
Hotel’ in co-operation with I.C.I 
Metals Division (Development and 
Technical Service Department), 
Birmingham 
As the boost in temperature 
required is quite small—-say 15 - 
20 F.--the solar heater operates at 
a very high collection efficiency and 
readily keeps the 50,009 gallons of 
water in the pool at between 65 and 
75 F. during the summer months; 
the size of the unit is such that these 
temperatures can be maintained 
even when there is_ intermittent 
sunshine The heater has been 
placed at ground level and is tilted 
towards the south at the most 
advantageous angle for maximum 
absorption of solar energy during 
the period April to October. I.C 
copper ““Tube-in-Strip” (panels of 
copper strip with integrai parallel 
tubeways) is used for the collector 
plate, covering an area of about 
530 sq. ft. contained within a 


structure 34 ft. long by 18 ft. high 
Ihe panels, painted black to increase 
absorption efficiency, are backed by 


insulation; they are covered in 
front with glass plate which, while 
reducing incident radiation slightly, 
prevents re-radiation from the collec- 
tor plate of energy in the infra-red 
region thereby acting as a kind of 
radiation non-return valve and 
increasing collection — efficiency ; 
furthermore, heat losses due to 
convection currents and breezes are 
eliminated. In operation, the radi- 
ant energy from the sun heats the 
copper ‘“ Tube-in-Strip” panels 
and the pool water, circulated by a 
small electric pump through the 
tubeways in the material, takes up 
the heat energy. 

Erection of this heating system 
was simple and the solar heating 
panels have been so designed that 
assembly can be carried out using 
only a screwdriver to make the 
necessary connections. The initial 
cost of a unit of this type compares 
very favourably with alternative 
heating systems while, more impor- 
tant, the running costs are zero 
since the solar energy 1s “free 
issue ”” 

1.C.1. ‘* Tube-in-Strip ” is being 
used for similar purposes in other 
private swimming pools in the 
south of England (notably that of 
Admiral Sir Reginald Drax) but this 
is the first large-scale commercial 
application and is claimed to be the 
first of its kind in Europe. I.C.I 

lube-in-Strip ” is also being used 
for solar energy domestic water 
heaters in Malta. 
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WORK TO START ON 
BRIDGE OVER 
R. SEVERN 


M& ERNEST MARPLES, 
Minister of Transport, has 
announced that work is to start soon 
on the Severn Bridge scheme and is 
expected to be completed by 1965-6 
The bridge will cross the Severn 
between Aust and Beachley where a 
motor ferry now operates and will 
have a main suspension span of 
3,240 ft., which will be the fifth 
largest span in the world, and two 
side spans of 1,000 ft. long; the 
Aust approach will consist of three 
spans of 170 ft. long extending from 
the Aust cliff, and the Welsh side will 
consist of several miles of viaduct 
and approach roads, including a 
nine-span steel bridge on concrete 
piers over the River Wye, 1,517 ft 
total length, connecting with the 
A48 at Crick. The cost of the 
Severn Bridge is expected to be in the 
region of £11 million while the Wye 
Bridge and the approaches connect- 
ing with the A38 at Almondesbury 
and the A48 at Crick will cost a 
further £5 million. It is estimated 
that the two bridges and approaches 
will require some 40,000 tons of 
steel and 120,000 tons of cement and 
will eliminate 50 miles of road 
detour now involved in the route 
taken by traffic between Bristol and 
Somerset going to the South Wales 
coast 

It is intended that the bridges, in 
common with other major projects, 
should be financed by tolls, details 
of which will be worked out during 
construction 


HEAD WRIGHTSON 
CHANGE OF NAME 


EAD WRIGHTSON STOCK- 

TON FORGE LTD., a sub- 
sidiary of Head Wrightson and Co. 
Ltd. has changed its name to Head 
Wrightson Stockton Ltd. This 
move was considered expedient in 
view of the greater diversification of 
activity since the days of the 
companys formation over 60 years 
their 


ago, and the extension of 
operations into new industries 
Today Head Wrightson Stockton 


designs and manufactures specialist 
equipment for the mining, iron and 
steel, chemical and allied industries 
and the company’s services in the 
constructional field including light 
alloy structures, vessels, bridges, 
tanks, etc., are used extensively 
overseas 
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NEW PLASTICS OUTWEAR STEEL 


EW plastics that outwear steel 
yet stretch like rubber were 
described in a paper by Charles F 
Blaich, Jr. and Arthur J. Sampson, 
both of the Carwin Co., North 
Haven, Connecticut, presented at 
the 138th national meeting 
American Chemical Society before 
the Division of Rubber Chemistry 
The new materials from a class of 
chemicals known as polyurethanes, 
are expected to find use in heavy 
duty applications such as tyres for 
lift trucks, skids for jet planes and 
gears ; used as tips for high pressure 
air guns through which diamond 
dust and other abrasives are sprayed, 
the polyurethanes last much longer 
than rubber, steel, carbide or even 
diamond tips and their resistance to 
wear suggests that they could greatly 
extend the service life of bulldozer 
blades and steel mine shoots. 
The compounds are made from a 
combination of three classes of 
chemical building blocks known as 


of the 


isocyanates, polyesters and amines 
By the proper selection and propor- 
tioning of the ingredients, products 
can be prepared which are tougher 
than mild steel but which can be 
stretched to double their length ; 
when the force is released they snap 
back to their original length. At 
one end of the spectrum of products 
that can be made are putty-like 
materials, and at the other end, 
brick-hard solids; in the former, 
the molecules are tied together with 
highly flexible joints or bonds, 
while compounds linked together 
with rough, inflexible bonds produce 
the hard, tough, but = stretchy 
materials When used as solid 
wheels for lift trucks, it has been 
found that these polyurethane elas- 
tomers can support up to 20,000 
pounds per wheel and have stood up 
for over three years where the best 
rubber wheels, capable of supporting 
5,000 pounds per wheel, have only 
lasted six weeks 


COMMONWEALTH’S LARGEST MAGNET CORE 
lie Commonwealth's largest magnet core, a 7,000-ton monster accurate to 
one two-hundredth of an inch, has been produced by Joseph Sankey and 


Sons Ltd. at their Manor Works, 


Synchroton 


Wolverhampton, for the 
a 7,000-million electron voit 


7GeV Proton 


‘atom smasher"’ for the Atomic 


Energy Authority at the Rutherford High Energy Laboratory of the National 
Institute for Research in Nuclear Science at Harwell 

The object of the magnet, which cost £1} million, is to keep a powerful 
beam of atomic particles, travelling almost at the speed of light, on its path 
Because of its size, the magnet was produced in 336 sectors at the rate of one a 
day; each 20-ton sector is 10 ft. 5 in. high, 9 ft. 3 in. wide and 124 in. thick and 
is made from 45 silicon steel plates, each of which has to be flawless, level and 


completely insulated from its neighbour 


Each sector is tapered to one-half 


of one degree at the rear to ensure perfect fit and on site the magnet core is 


divided into octants of 42 sectors, special equipment filling the gaps 


The 


illustration shows the magnet being placed into position to form a ring of 160 ft 
in diameter 
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PAINTING OF 
METAL-SPRAYED 
STRUCTURAL STEELWORK 


Proposed Investigation 
by BISRA’s Corrosion 
Advice Bureau 


URING the last twenty years 

the use of sprayed metal 
coatings of aluminium or zinc to 
protect structural steclwork has 
grown in importance and _ this 
method of protection is now fre- 
quently specified by consulting 
engineers for structures to be 
erected both at home and abroad 
So far as is known, satisfactory 
results have been obtained in the 


majority of cases, but recently there 
have been several instanzes of 
premature failure of the protective 
scheme in important structures 
treated in this way 


These observations have led to 
doubts regarding the merits of 
sprayed metal coatings beneath 


paint for the prote tion of structural 
steel. It is, therefore, important to 
clarify the position and lay down the 
conditions under which properly 
chosen and well applied composite 
protective schemes of sprayed metal 
coatings and paint can be relied on 


to protect steel satisfactorily for 
specified periods. 
BISRA, through its Corrosion 


Advice Bureau, is taking the initiative 
in doing this, by organizing a 
collaborative investigation with the 
financial support of all who may be 
interested in the subject Direct 
approaches have been made to the 
various trade associations and pro- 
fessional bodies concerned, but any 
others, including individual firms, 
who would like to participate are 
invited to write to the Secretary, 
Corrosion Advice Bureau, BISRA, 
140, Battersea Park Road, London, 
S.W.11. It is envisaged that a total 
fund of £5,000 will suffice for the 
purpose of the research, and the 
subscriptions already made or pro- 
mised render it probable that this 
amount will be raised. 

The object will not be to compare 
a large number of painting schemes 
on a competitive basis but to show 
how good results can be achieved by 
following the advice given by experts 
based on present knowledge. To 
this end the test programme will be 
drawn up by an Advisory Research 
Panel, appointed at a_ general 
mecting to which all subscribers will 
be invitec, and at which they will be 
free to make suggestions. The work 
will be carried out by the Corrosion 
Advice Bureau, and progress reports 
will be issued at appropriate inter- 
vals to subscribers six months in 
advance of open publication. 


m® SHEET METAL NEWS ; 


CARAVANS IN ALUMINIUM 


NEW range of light-weight caravans in aluminium, the ‘‘Liteline’’, is 
being marketed by Coventry Steel Caravans Ltd., Newport Pagnell. 
The range is produced in several commercial and touring models all of which 
have the same basic body shell cons.ructed from Noral aluminium alloy sheet 
and extrusions supplied by Alcan Industries Ltd. (formerly Northern Aluminium 


Co. Ltd.) 


The floor is formed from Noral 3S 
sheet carried in extruded aluminium beams of Noral B51S alloy 


‘Industrial’’ profile troughed aluminium 


The walls are 


22SWG aluminium ,anels in Noral 3S alloy; each panel is flanged on al! edges 


and the flanges fit in 14-in.-deep slots in extruded aluminium pillars 


Each 


panel joint is sealed with a waterproof compound and the panels are secured to 


the pillars by aluminium rivets 
walls 


The roof is built in a similar manner to the 
The floor, sides, ends and roof are linked together by an extruded 


aluminium cantrail section which also forms a water gutter around the roof, 
drain tubes and handling rails on the ends, and a rubbing rail round the base. 
There are six large, openable, aluminium-framed windows and one entrance 


door 
at roof-line level 


The body shell is 14 ft. long, 7 ft. 6 in. wide and 7 ft. high overall 
yet, because of its aluminium construction, the complete 


is nearly 700 cu. ft 


There are no openings in the roof but six fixed ventilators are provided 


The capacity 


touring caravan has an ex-works weight of only 18 cwt. 2 qr. 25 Ib. 





Liquid Helium Plant 


RITAIN’S first liquid helium 
plant to be run by an industrial 
organization started service recently 
at the Morden, Surrey, works of 
British Oxygen Research and De- 
velopment Limited. The plant will 
produce sufficient liquid helium to 
meet all present demands from 
industry and research bodies in this 
country. 

The National Physical Labora- 
tory, Teddington, which has run a 
plant for a number of years, is now 
gradually discontinuing production 
and handing over its customers to 


B.O.R.A.D. The only other sources 
of liquid helium in the United 
Kingdom are certain university 


laboratories, where 1ow temperature 
research is carried out 





FLAME CLEANING 
PROTECTS NEW 
KINGSFERRY BRIDGE 
INGSFERRY vertical lifting 

bridge, officially opened by 
H.R.H. the Duchess of Kent in 
April, has just been handed over to 
the British Transport Commission 
for operation. 

The new bridge connects the Isle 
of Sheppey with the Kent mainland 
and has a span of 650 ft. It lifts toa 
height of 95 ft. above high water and 
provides a 90-ft. wide navigation 


channel to shipping. It handles 
road and rail traffic. 

All steelwork in the bridge 
structure——7,000 yards super—was 
flame cleaned before painting and 
nearly 200,000 cu. ft. of gas were 
used 
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TUBE INVESTMENTS £60 MILLION PROJECT 


UBE INVESTMENTS LTD. announce that the Iron and Steel 
Board have approved proposals by its subsidiary, The Park Gate 
Iron and Steel Co. Ltd., for the development of a new integrated works 
on a site adjacent to the existing Park Gate Works near Rotherham. 
The proposals are designed to meet the increasing needs of the TI 


Group and those of Park Gate’s traditional trade. 


They have also been 


planned to accommodate future modernization of the existing steel works 


in perhaps 10 to 15 years’ time. 

The new works will use home ore 
and will initially include ore prepara- 
tion plant, one blast turnace, a 
steelmaking department producing 
steel by the “‘Kaldo”’ process and an 
electric furnace, and a blooming mill 
followed by a continuous billet mill. 
Finishing plant will include a 10-in. 
continuous rod and bar mill and a 
continuous narrow strip mill, which 
will be sited near to the existing 
11-in. continuous bar mill installed 
in 1953. 

The new works will cost between 
£55 million and £60 million, and will 
produce about 425,000 ingot tons a 
year. The iron and steel making 
at the existing works will continue, 
making a total ingot production by 
the company of 875,000 tons a year. 


LECTURES IN METAL 
FINISHING AND POLISHING 
HE Division of Metal Science 

of the Borough Polytechnic, 
Borough Road, London, S.E.1, are 
holding two special courses in the 
Spring Term of the 1960 1961 
session. Each of these consists of 
six lectures; the first course, “Recent 
Developments in Non-Electrolytic 
Metal Finishing’’ will be given on 
successive Thursdays commencing 


at 7 p.m. commencing January 12 


and the second will be given on 
successive Tuesdays commencing 
February 7, 1961, dealing with 


““Metallurgy of Rarer Metals”. The 
lectures on metal finishing will be 
“Catalyst Reduction of Nickel from 
Aqueous Solutions” by A. Me. L. 
Aitken, Esq., “Galvanizing” by 
Morgan Davies, Esq., “Conversion 
Coatings other than Phosphating” 
by W. T. Lee, Esq., “Phosphating”’ 
by H. A. Holden, Esq., “Metal 
Spraying” by D. E. J. Cunningham, 
Esq., and “Hard Surfacing’ by 
G. R. Bell, Esq.; those on metallurgy 
will consist of “Purification of 
Metals” by Dr. I. Jenkins, “‘Beryl- 
lium” by L. R. Williams, Esq., 
“Zirconium” by T. R. Brown, Esq., 
“Tantulum and Niobium” by R. 
Titterington, Esq., ““Tungsten and 
Molybdenum” by R. Titterington, 
Esg., and “High Temperature 
Metals and Alloys” by Dr. R. Smith. 


All the ingots will be rolled in the 
new blooming and billet mills, and 
the semi-finished steel will be 
finished either on some of the 
existing mills or on the new finishing 


mills. There will be some increase 
in the billets available for outside 
sale 


The main engineering consultants 
will be The International Construc- 
tion Co. Ltd. and Bylander, Waddell 
and Partners. Work will start in 
1961, and the plant will be com- 
missioned early in 1964 and be in 
full operation by 1965. It will be 
one of the most advanced and 
economical steel works in Europe 
The cost will be financed by TI, 
partiy from its own resources and 
partly by borrowing 


LOEWY 
AND MANNESMANN 
CO-OPERATE 


N agreement which is expected 
to foster the use of steel 
extrusion plant has been concluded 
between Mannesmann-Meer A.G., 
Munchen Gladbach, Germany and 
The Loewy Engineering Co. Ltd., 
Bournemouth, England. The sub- 
ject of the agreement, which covers 
the whole world, is the supply and 
installation of plant for the produc- 
tion of seamless tubes of carbon 
steel and low-alloy steels. 

Mannesmann-Meer is well known 
as suppliers of stretch reducing mills 
and related auxiliary equipment for 
tube manufacture. Loewy Engin- 
eering has been building steel 
extrusion plant for many years 

The agreement provides for tech- 
nical co-operation, an economic 
exploitation of the manufacturing 
facilities which are at the disposal 
of the two companies, and includes 
the services of Mannesmann-Meer 
Inc., of Youngstown, Ohio, who 
for several years have been dealing 
with Mannesmann-Meer equipment 
in the United States. 

The experience of both companies 
in the production of seamless tubes is 
at the disposal of prospective 
customers and big schemes for 
integrated plant in many countries 
are under discussion. 
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PRODUCTION ENGINEERS 
ANNUAL DINNER 


HE annual dinner of the Institu- 

tion of Production Engineers 
was held at the Dorchester Hotel, 
London, on November 2. The 
President, Mr. G. Ronald Pryor, wa 
host to a large number of members 
and guests who enjoyed § an 
excellent evening. In addressing 
the assembly, Mr. Pryor said that 
he was convinced the fulfilment ot 
social responsibility was the very 
purpose of business and that in- 
vention, productivity and profit wer« 
only means to this end. He stressed 
his belief in the importance of the 
individual and said that strife could 
not be abolished by power politics, 
economics or by productivity. The 
principal guest, The Rt. Hon. Lord 
Piercy, C.B.E., Chairman, In- 
dustrial and Commercial Finance 
Corporation, replied to the President’s 
toast of the guests. 

Among the guests was Councillor 

. L. Everest, J.P., The Rt. 
Worshipful The Mayor of West- 
minster, who presented the following 
awards: 

The Institution Medal, 1959, 
for the best paper presented to a 
region or section, Dr. W. L. Kent, 
J.P., entitled ““Management of Men”’. 

The Institution Medal, 1959, 
for the best paper presented to a 
region or section by a member, 
S. G. E. Nash, entitled “Metallic 
Materials and Process Development 
for Aircraft Applications”’. 

The J. D. Scaife Medal, 1959, 
for the best paper published in the 
journal of the Institution, other than 
those presented to regions or 
sections, C. J. Tanner, entitled “Air 
Gauging History and Future De- 
velopments”’ 

The Lord Austin Prize, 1959, 
for the best essay submitted by a 
graduate, P. J. Varley, entitled ““The 


Selection and Training of Skilled 
Craftsmen’’. 
SALE OF ZINC 
HE Board of Trade announce 


that they are offering for sale 
by tender about 1,600 tons of zinc 
for Celivery and pricing between 
Octot r, 1960 and March, 1961. 
About 1,000 tons consists of special 
high grade and 600 tons of high 
grade zinc. 

Tender forms can be obtained 
from Board of Trade, E.I.D.(4) 
Division, Lacon House, Theobalds 
Road, London, W.C.1 (telephone: 
Chancery 4411 ext. 655). 
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Publications 
for Industry 


HE British Standard for electro- 
plated coatings of cadmium 

and zinc on iron and steel, B.S 
1706: 1960, has been revised and 
copies may be obtained from the 
British Standards Institution, Sales 
Branch, 2, Park Street, London, W.1, 
price 5s. plus postage to non- 
subscribers. This publication speci- 
hes the purity, appearance, thick- 
ness and adhesion of coatings, the 
corrosion resistance of passivated 
coatings, and the appearance, cover- 
ing and adhesion of a chromate film. 
Classification is in all cases by 
thickness. Full test procedures for 
establishing the quality of the coat- 


ings are given in a series of 
appendices. They deal with local 
and average thickness, adhesion, 


humidity (in relation to passivated 
coatings) and the presence and 
adherence of chromate film 
A sampling method is specified 

and there are recommendations for 
sampling small articles which would 
normally be barrel plated. Other 
recommendations concern the heat 
treatment of plated articles of steel 
with a nominal tensile strength of 
65 tons and over 


* * * 


A new enlarged catalogue issued 
by Desoutter Bros. Ltd., of the 
Hyde, Hendon, London, N.W.9, 
introduces a number of new models 
which have been recently added to 
their range of small pneumatic tools, 
including drills, screwdrivers, nut- 
runners, grinders, rivet and bolt 
millers, nibblers and shears, a 
complete range of which were on 
show at the S.B.A.C. Exhibition at 
Farnborough. The catalogue is 
well prepared and contains 88 pages, 
which are fully illustrated and indi- 
catethe wide range and scope of app- 
lication offered by these tools, a large 
number of which are the result of 
special development to overcome 
production difficulties peculiar to 
the aircraft industry. 


* . . 

The Edgar Allen News for June- 
September, published by Edgar 
Allen and Co. Ltd., Imperial Steel 
Works, Sheffield 9, contain a series 


of articles by M. C. T. Bystram, 
M.A. (Cantab.) on “ The metal 
arc-welding of stainless steels” 


he September issue also contains, 
inter alia, the first of a continued 
article on ““The machining of steel” 
by F. C. Lea and Eric N. S. Simons 





SHEET METAL NEWS 


The Efco Fournal, Vol. 1, No. 4, 
issued by the Electric Resistance 
Furnace Co. Ltd., of 161, Queen’s 
Road, Weybridge, Surrey, contains 
an article on the installation in the 
Hazelhurst Works, Ramsbottom, 
Manchester, of F. D. Sims Ltd., of 
a bell-type vacuum annealing plant 
for the bright annealing of copper 
wire in coils and on reels—the first 
British made installation of its kind. 
Also contained in the journal are 
details of a gas carburising plant at 
the Darnall Works of Davy and 
United Engineering Co. Ltd., for 
the case hardening of rolling mill 
pinions. 

. 7 * 

F. J. Edwards Ltd., 359-361; 
Euston Road, London, N.W.1, have 
issued a brochure, “‘ No. 100 T.”’, 
on the new pyramid plate bending 
rollers produced by them in six 
useful sizes, which combine most of 
the casy and accurate adjustment 
refinements hitherto only built into 
the heavy machines. Brochure 
“No. 123 G.” deals with the 
** Besco-Truecut ”’ all-steel guillo- 
tines, a feature of which is the 
adoption of an electrically operated 
friction clutch and magnetic brake, 
with worm reduction gear-box drive, 
giving precise control of the cutting 
beam and noiseless performance 


* * * 


A new publication, Heat Treat- 
ment Furnaces, issued by _ the 
Electric Resistance Furnace Co. 
Ltd., Netherby, Queens Road, 
Weybridge, Surrey, contains 16 
pages i lustrating and describing 
briefly « representative selection of 
the many designs of furnaces for 
which this company are responsible. 
The furnaces range from small 
muffle furnaces for laboratory pur- 
poses to furnaces for continuous 
production. 

* * . 


The Eutectic Welding Alloys 
Co. Ltd., North Feltham Trading 
Estate, Feltham, Middlesex, have 
issued a revised edition of the 
Maintenance and Welding Data 
Book, which contains articles on the 
development and correct application 
of the complete range of over 150 
** Eutectic Low Temperature Weld- 
ing Alloys ”’ and fluxes and gives full 
technical data on each one together 
with diagrams showing correct 
techniques, joint designs, etc 


* * * 


Two new publications, “ E.46” 
and *“* E.47”’, describe the standard 
range of vacuum furnaces made by 
the General Electric Co. Lid., in 
conjunction with Vacuum ‘ndustrial 
Applications J td., and British Geco 
Engineering Co. ** E.46”’ deals with 
vacuum induction furnaces which 
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are suitable for melting and casting 
metals gas free from _ crucibles 
ranging in capacity from one pound 
to one ton. “E. 47” deals with 
vacuum resistor furnaces suitable 
tor sintering, brazing, melting and 
heat treatment under vacuum for 
laboratory use or for production. 


* * * 


Ingot News, the monthly news- 
paper issued by Richard Thomas 
and Baldwins Ltd., 82, Brook Street, 
London, W.1, features an article 
describing the revolutionary change 
in steel production which has begun 
at Ebbw Vale with the production of 
the first steel by the LD top-blown 
oxygen process. The vessel at the 
Spencer Works at Ebbw Vale has a 
capacity of 30 tons and the plant 
represents an advance on most of 
those constructed so far since it 
includes provision for the injection 
of powdered lime through the 
oxygen lance. The steel produced 
is at least equal to the best open 
hearth deep drawing steel yet made 

* * * 

James Neill and Co. (Sheffield 
Ltd., Sheffield 11, makers of 
‘Eclipse’ permanent chucks, ot 
which they were the originators, have 
published the ‘“‘ Users Handbook ” 
which not only deals with the design 
and manufacture of permanent 
magnet chucks but also with the 
many different aspects of magnetic 
work-holding in order to obtain 
maximum results from the various 
items of equipment available. “‘Sec- 
tion One” explains magnetic work- 
holding, ‘“‘ Section Two” gives 
some insight into the operation of 
the permanent magnet chuck, ex- 
plaining how it is constructed and 
upon what principle it operates, and 
the final ‘“‘ Section Three ”’ outlines 
the increased adaptability which 
can be obtained with the use of 
standard accessories and illustrates 
how special additions may be 
designed and employed to meet the 
out - of - the - ordinary production 
problems. 

*. * * 

Technical Bulletin Wimer Nez 
Grade XL 35, issued by Wickman 
Ltd., of Coventry consists of a study 
into the method of overcoming the 
impacts and thermal and mechanical 
stresses to which the blades of 
milling cutters are subjected due to 
heating under mechanical stress and 
cooling in air. Wimet XL 35 is a 
new grade of tungsten carbide 
combining toughness, high wear 
and thermal shock resistance which 
has been developed by Wickman 
Ltd., whose future declared policy 
is to supply steel milling cutters 
tipped with this material in view 
of the success obtained by them in 
exhaustive field tests. 
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APPOINTMENTS and 
STAFF CHANGES 


Associated Electrical Indus- 
tries Ltd. have appointed Dr. 
David Conrad Milner, M.A., as 
editor of the new AEI technical 
journal “‘AEI Engineering.” He 
will take up his post at the end of 
the year. 

This publication, the first interim 
number of which appeared in May 
this year, has replaced the journals 
formerly published by  British- 
Thomson-Houston, Metropolitan- 
Vickers, Siemens Edison Swan and 
Henley’s. It will deal with the 
technical work and research of the 
company as a whole and will cover 
all its products. As from January, 
1961, it will be published monthly 


* . * 


Mr. J. M. Mitchell (president of 
Alcoa International, Inc.) and Mr 
M. J. S. Clapham (chairman of 
I.C.1. Metals Division) have been 
appointed directors of Almin Ltd. 

Mr. W. Brining; Mr. J. M, 
Graham (directors of Aimin Ltd.); 
Mr. J. M. Mitchell, and Mr. S. W 
Weysom (deputy treasurer, 1.C.I 
have been appointed directors ot 
Imperial Aluminium Co. Ltd. 


* * * 


Mr. Peter B. Hamilton has been 
appointed personal assistant to Mr 
Charles Hayward, chairman of the 
Firth Cleveland Group. He was 
previously with the Solartron Elec- 
tronic Group Ltd. where he was 
sales manager of the products sales 
division at Farnborough. 


* * * 


Mr W. E. Smith, formerly 
assistant general manager of the 
ironstone department of the Staveley 
Iron and Chemical Co., has been 
appointed general manager of 
Richard Thomas and Baldwins 
(Mineral Recovery) Ltd. Mr 
Smith is stationed at the head- 
quarters of that company at Wans- 
ford, Peterborough, Northampton- 
shire 


* * 


Mr. G. B. Seyman has taken the 
position of sales manager and Mr 
Alexander McKay as works manager 
of the L. S. Starrett Co. Ltd., 
Jedburgh, Roxburghshire, manu- 
tacturers of measuring tools and 
precision instruments 


Mr. N. A. Oswin, formerly with 
the Elgar Machine Tool Co. Ltd. 
and subsequently a director of the 
Press and Shear Machinery Co. Ltd. 
and Mr. F. D. Blackman, formerly 
of the Press and Shear Machinery 
Co. Ltd. have both been appointed 
directors of the Sheet Metal 
Machinery Co. Ltd., Poyle Road, 
Colnbrook, Slough, Bucks 


Mr. Robert Bradley has joined 
Stanley Works (G.B.) Ltd., Rut- 
land Road, Sheffield, as_ chief 
planning engineer. He will be 
responsible for planning, work study 
and design work on Stanley tools 


Mr. Eric Newbiggin, B.Sc 
Econ.), M.S.M.A., has joined the 


company as sales promotion mana- 
ger. Mr. Newbiggin, who is 38, 
was previously sales promotion 
manager of Parkinson Cowan Appli- 
ances Ltd 

A further appointment is that of 
Mr. William Ronald Mills as 
general sales manager taking charge 
of those functions previously carried 
out by the sales director, Mr 
Warwick M. Dingley, who has 
taken up the new appointment of 
director of marketing in Europe for 
the whole of the Stanley Crganiza- 
tion, although he remains on the 
board of directors of the British 
company 


The United Steel Companies 
Ltd. announce that Mr. E. B. Rees, 
acting on medical advice, has 
resigned as export manager but will 
continue to act as consultant to the 
company on export matters. Mr 
H. A. A. While, manager of 
the London office, has been 
appointed general export manager 
of United Steel and will continue to 
be responsible for the railways 
department. Mr. F. A. Platts will 
succeed Mr. While as London 
office manager 


Mr. H. Darnell has been appointed 
a director of Workington Iron and 
Steel Co. and Mr. D. R. Ward 
Jones a director of United Coke and 
Chemicals Co. Ltd. 
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Mr. Alfred Ratcliffe 
Mr. Alfred Ratcliffe has been 


appointed a director of Metals 
Division, Imperial Chemical In- 
dustries Ltd., and a joint managing 
director of Marston Excelsior Ltd., 
a subsidiary of I.C.I. Ltd. At 
Marston Excelsior, he succeeds 
Mr. W. Robson who recently 
retired. Mr. Ratcliffe, who is 58, 
has been production director and 
latterly also engineering director 
of 1.C.1. Salt Division, for the last 
nine years and was previously with 
Buxton Lime Firms Ltd. (now part 
of 1.C.I. Alkali Division) who he 
joined in 1929 after graduating in 
mechanical engineering at Man- 
chester University 
* . r 

Mr. W. C. Bell, who is a director 
of Stewarts and Lloyds Ltd., has 
veen appointed to the board of 
directors of The Wellman Smith 
Owen Engineering Corporation 
Ltd. of Parnell House, Wilton Road, 
London, S.W.1. Mr. D. L. Camp- 
bell, managing director (sales) of 
Metallurgical Equipment Export 
Co. Ltd. has also been appointed to 
the Wellman Smith Owen board 


WELLMAN AND 
SCHLOEMANN 
COLLABORATE 
| Signe ytd wa i negotiations final- 
ized by Sir Peter Roberts, Bt., 
Chairman of Wellman Smith Owen, 
on his recent visit to Dusseldorf, an 
agreement has been signed between 
Schloemann Aktiengesellschaft and 
The Wellman Smith Owen Engin- 
eering Corporation Ltd., for colla- 
boration in building rolling mills, 
hot and cold, ferrous and non- 
terrous, for the United Kingdom and 
the Commonwealth. 

This will make available to 
British industry the modern technical 
advances in rolling mill design of 
Schioemann A.G. and the high 
class workmanship, experience and 
services of The Wellman Smith 
Owen Engineering Corporation Ltd 
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DEVELOPMENTS AT 
BRITISH OXYGEN 


HE British Oxygen Co. Ltd. 

has resumed trading under its 
own name. The following com- 
panies continue as agents for the 
parent company until December 31, 
1960, after which date they will 
cease to operate: British Oxygen 
Gases Ltd., British Oxygen Engin- 
eering Ltd., British Oxygen Research 
and Development Ltd., Quasi-Arc 
Ltd., Sparklets Ltd., and A. Charles 
King Ltd. The reorganization is 
designed to re-align the widespread 
activities of the Group in the U.K 
in the most effective pattern 

All current trade marks and trade 
names will continue to be used 
This means that while British 
Oxygen Gases Ltd. and Quasi-Arc 
Ltd., as such cease to operate, all 
the well-known British Oxygen and 
Quasi-Arc and allied trade marks 
will continue to be used for products 
in this field. 

A new sales division of British 
Oxygen will be responsible for all 
group selling activities in the U.K., 
excluding chemicals 

A new technical division is to be 
setup. Itis proposed to enlarge the 
technical centre at Cricklewood 
which will have enhanced import- 
ance through concentration of tech- 
nical development of products and 
processes backing up the whole of 
the home and export selling effort. 

It is considered that under the 
new regime greater resources than 
ever before can be devoted by the 
group to the development and 
promotion of all their products and 
processes, especially those in the 
field of welding and cutting 


THE KINGSLAND 
ENGINEERING CO. LTD. 

"T°HE Kingsland Engineering Co 

Ltd., 25-37, Hackney Road, 
London, E.2, are enlarging their 
activities and have recently taken 
over the representation in the 
Southern half of England for A. J 
Morgan and _ Sons Lye Ltd 
Morgans are manufacturers of hand 
and powered guillotines, bending 
rolls, folding machines and various 
other machines allied to the sheet 
metal industry. In addition to 
selling, distributing and _ installing 
all Morgan equipment, Kingsland 
will also provide full servicing 
facilities. Technical staff are avail- 
able for demonstration of the 
complete range of machines at 
Kingsland’s new showrooms at 36, 
Kingsland Road, E.2 
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LONGER GALVANIZED 
SHEETS 
Le SUMMERS AND SONS 
LTD. of Shotton, Chester, have 
incorporated special new machinery 
to enable them to supply extra long 
corrugated galvanized steel sheet 
Galvatite), which will effect econo- 
mies in building, where these are 
used for cladding agricultural and 
industrial buildings. Sheets which 
were formerly supplied in 10 ft. and 
12 ft. lengths can now be supplied 
up to 22 ft. in length in the standard 
3-in. corrugation, and as the long 
sheets will span several purlin 
spacings, the loss of material at the 
end laps of sheeting both on roofing 
and siding will be much reduced. 
Ihe length of 22 ft. is an arbitrary 
figure representing a maximum 
length that can be conveniently 
handled but longer sheets can be 
supplied if customers provide their 
own transport. The new method 
of corrugating ensures that corruga- 
tions are perfectly parallel, making 
erection easier and reducing building 
time Ihe accompanying illustra- 
tion shows a 22 ft. length leaving 
the corrugating machine at the 
Hawarden Bridge Steelworks of 
John Summ-ry and Sons Ltd 
Shotton, Cheste: 


PRESSED STEEL FORMS 
NEW AVIATION COMPANY 


HE Pressed Steel Co Ltd 

proposes to form a subsidiary 
company to be known as ‘‘British 
Executive and General Aviation 
Ltd.”” (BEAGLE) which will con- 
centrate upon the design and 
manufacture of a new range of 
executive and light aircraft for the 
home and export market; for this 
purpose Pressed Steel has acquired 
the whole of the share capital of 
Auster Aircraft Ltd., and arranged 
a technical and manufacturing liaison 
with F. G. Miles Ltd. of Shoreham 
Airport; discussions have also been 
opened with Rolls-Royce Ltd. con- 
cerning a series of power plant for 
this type of aircraft. Mr. M. A. H 
Bellhouse, deputy chairman of 
Pressed Steel will be chairman, 
Mr. J. R. Edwards, managing 
director of Pressed Steel, will be a 
member of the board, and Mr 
Peter G. Masefield, who has joined 
the board of Pressed Steel will be 
managing director of BEAGLE and 
chairman of Auster; Mr. F. Bates 
and other executive directors of 
Auster will remain on the board of 
Auster, Mr. Bates becoming deputy 
chairman and at the same time 
retaining his position as managing 
director 
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NEW COMPANY TO TAKE 
OVER MANUFACTURE OF 
VITREOUS ENAMELLED 

ARCHITECTURAL 
PANELLING 


HE Judgelite Co. has been 
formed to take over the plant, 
goodwill, and stocks of what was 
formerly the Architectural Panelling 
Division of Ernest Stevens Ltd., 
of Cradley Heath, Staffs., and in 
particular, the manufacture of 
*‘Judgelite’’ architectural panels in 
vitreous-enamelled aluminium. The 
plant, which is believed to be the 
largest of its type in the United 
Kingdom and includes a 20-ft., 
250-kW. continuous furnace for 
vitreous enamelling aluminium, is 
being extended, and the same labour 
force, technical staff and associated 
personnel have been retained. 
“‘Judgelite’”’ panels are made by 
fusing vitreous enamel on to a 
specially prepared aluminium surface 
and provides a light, easy-to-handle 
wall material, which, it is claimed, 
can be cut, bent, drilled, punched 
and, if necessary, screwed or bolted 
into position without cracking, 
starring, flaking >; splitting 


CHANGE OF NAME 

RED. WHITELEY LTD., Sheet 

Metal Workers, of Green Mount 
Works, Pellon Lane, Halifax, have 
recently taken over contro! of 
Office and Factory Equipinent 
Leeds) Ltd., the manufacturers of 
“Uni-Graph” business wall charts 
As a matter of policy, the style of 
the company has been changed to 
Steel Fabrications (Halifax Ad., 
Carlton Street, Halifax 
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Forthcoming 


December 6 

Institution of Production 
Engineers (East and West Rid- 
ings Region). ‘The Function of 
Modern Inspection” by A. C. J. 
Surman, at the Halifax and Hud- 
dersfield Percival Whitley College 
of Further Education, Francis Street, 


Halifax. 7.30 p.m. 
Institution of Production 
Engineers (Northern Region). 


“The Meaning of Effective Com- 
munication in an Industrial Orga- 
nization” by A. C. Leyton, B.A., 
LL.B., Barrister-at-Law, at the 
College of Further Education, Cleve- 


land Avenue, Darlington. 7 p.m. 
Institution of Production 
Engineers (North Midlands 


Region). “Chemical Engineering” 
by J. C. Veale, M.Eng., A.M.I.C.E., 
M.I.Mech.E., M.Inst.F. at the 
White Lion Hotel, Church Street, 
Peterborough 

Institute of Metals (South 
Wales Local Section). ‘Vaience 
in Metals and Alloys” by Professor 
G. V. Raynor, M.A., D.Phil., D.Sc., 
F.R.I.C., F.Inst.P., F.1.M., F.R.S., 
in the Metallurgy Department, 
University College, Singleton Park, 
Swansea. 6.30 p.m. 


December 7 

Society of Chemical Industry 
(Midlands Branch). “Cavitation” 
by D. J. Godfrey, at the Engineering 
Centre, Stephenson Place, Birming- 
ham. 7 p.m 

Junior Institution of Engineers 
(MidjJand Section). Film (Wil- 
kins and Mitchell) arranged by W. 
Bailey at the James Watt Memorial 
Institute, Great Charles Street, 
Birmingham. 7 p.m. 

The Newcomen Society. “The 
Horse as a Source of Rotary Power” 
by Frank Atkinson, B.Sc., F.M.A., 
at the Science Museum, London, 
S.W.7. 5.30 p.m. 

Institution of Plant Engineers 
(South Western Region). “Some 
Aspects of the Future Trends of 
Manufacturing Techniques” by F. 
Griffiths, at the Large Engineering 
Lecture Hall, University of Bristol, 
7 p-m. 

Institution of Production En- 
gineers (North Midlands Region). 
“The Production of Enginecring 
Components from Metal Powder” 
by }. W. Lennox, at the Reform 
‘Club, Victoria Street, Nottingham. 
7 p.m. 


December 8 


Institution of Electrica) Engin- 
eers. “The Determination of the 


Electrical Characteristics of an Arc 
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Furnace” by J. Ravenscroft, B.Sc., 
at Savey Place, London, W.C.2 
5.30 p.m 

Institution of Plant Engineers 
(North-East Branch). “Fine 
Measurement” by J. R. Adams, 
Instrument Development Dept., 
Taylor, Taylor and Hobson, 


Leicester, at the Roadway House, 
Oxford Street, Newcastle-upon- 
Tyne. 7 p.m. 

Sheffield Metallurgica! Associ- 
ation. “Electron Microscope Ob- 
servation of Dislocations in Crystals” 
by Dr. P. B. Hirsch (Lecturer in 
Physics at the Cambridge Uni- 
versity), at the Engineering Lecture, 
Tueatre, St. George’s Square, 
Shefficid. 7.30 p.m 

Institute of Metals (Sheffield 


Locai Section). “Dislocation of 
Metals” by P. B. Hirsch, M.A., 
Ph.D at the Applied Science 
Building of the University, St 
George’s Square, Sheffield 7.30 


p.m 
December 9 

Sheffield Metallurgical Associ- 

ation, Annual Dinner and Dance at 

the Royal Victoria Hotel, Sheffield 


December 10 
Institution of Plant Engineers 
(South-Western Regioi). Works 
visit to Parnall (Yate) Ltd., Yate, 
Bristol. Rendezvous at the Evening 
World office, Bristol 9.30 p.m. 


December 12 

Junior Institution of Engineers 
(Sheffield and District Section). 
“Economics in Industry”’ by G. H 
Herringshaw, B.A. (Oxon.), at Live- 
sey Clegg House, 44, Union Steet, 
Sheffield. 7.30 p.m. 

Institution of Production En- 
gineers (East and West Ridings 
Region). “British Railways Weld- 
ing of Railway Stock” by G. Walton, 
at the Grand Hotel, Sheffield 
Devonshire Room 7.15 p.m 

Institute of Metal Finishing 
(London Branch). “‘Unusua! Ano- 
dizing Methods and Their Practical 
Significance”’ by J. M. Kape, at the 
Northampton College of Techno- 
logy, St. John Street, London, E.C.1 
6.15 p.m. 

December 13 

Institution of Plant Engineers 
(Manchester Branch). “Industria! 
Water” by W. K. Lewis, B.Sc., 
M.1.C.E., M.I.Mun.E., M.1.W.E., 
at the Engineers’ Club, Albert 
Square, Manchester. 7.15 p.m. 

Leeds Metallurgica) Society. 
‘““Metals and Alloys used in the 
Jewellery and Silverware Industries” 
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by Miss D. Pile, A.I.M., at the 
University Staff House, University 
Road, Leeds. 6 p.m 


December 14 

Institution of Mechanical En- 
gineers. James Clayton Lecture, 
“Machine Tool Research, Design 
and Utilization” by Dr. D. F. 
Gailoway, at 1, Birdcage Walk, 
Westminster, London, S.W.1. 5.30 
p.m 

lastitution of Plant Engineers 
(Western Region). “The Use of 
Plastics in Engineering’ by a 
speaker from Imperial Chemical 
Industries Ltd., at the Grand Hotel, 
Broad Street, Bristol. 7.15 p.m 

Institution of Plant Engineers 
(East Midlands Branch). “The 
Application of New Materials to 
Plant Engineering” by John Leyland, 
M.Sc., M.I.Mech.E., in the Sher- 
wood Room, County Hotel, 
Theatre Square, Nottingham. 7 p.m 


December 15 

Institute of Metals (Powder 
Metallurgical Joint Group). “The 
Influence of Alloy Composition upon 
Compacting and Sintering Be- 
haviour” and “The Properties of 
Stainless-Steel Powders Sintered in 
Dissociated Ammonia’ by R. L 
Sands and J. F. Watkinson, at 
Church House, Great Smith Street, 
London, S.W.1. 2.30 p.m 

North Wales Metallurgical 
Society. Joint Meeting with the 
Society of Instrument Technology 
“Instrumentation in Steelmaking” 
by Dr. P. Bacon, B.Eng., Ph.D., 
A.M. Inst.F., at the Blossoms Hotel. 
7 p.m 

December 16 

Junior Institution of Engineers. 
Inaugural Meeting. Induction of 
Mr. Ernest Sellers, M.A. (Cantab.), 
M.Sc Ldn.), M.I.Chem.E., as 
president 1960-61, and resentation 
of awards won during 1959-60 
Session by Professor J. M. Kay, 
M.A. (Cantab.), Ph.D., M.1.Mech.- 
E., A.M.1I.Chem.E., at Pepys House, 
14, Rochester Row, Westminster, 
S.W.1 


YORKSHIRE IMPERIAL 
METALS LIMITED 

| ee directors of The Delta 

Metal Co. Ltd., and of York- 
shire Imperial Metals Ltd., announce 
that arrangements have been made 
whereby the alloy tube manufactur- 
ing business hitherto carried on by 
Booth and Mapplebeck Ltd.—a 
member of the Delta group—will be 
acquired by Yorkshire Imperial 
Metals Ltd., and that Delta will 
take an Interest in the latter company. 
he production of copper tube by 
the Delta Group through its sub- 
sidiary, Earle, Bourne and Co. Ltd., 
is unaffected by this arrangement 
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New Plant and Equipment 


Electro-Mechanical Guillotine 


1G. 1 illustrates a heavy undercrank machine capable 
F of cutting mild steel up to 8 ft. wide and } in. thick, 
produced by F. J. Edwards Ltd., Euston Road, London, 
N.W.1. Construction is of steel plate, the side frame, 
bed and baseplate being welded in one piece for great 
strength and rigidity and the top bridge and cutting beam 
designed in heavy box construction to eliminate spring 
A feature of the crankshaft design is a multiple bearing 
arrangement mounted below the bed, with motion trans- 
mitted to the cutting beam by heavy cast steel connecting 
rods. The cutting beam slides are fitted with plastic 
wear strips which ensure a low coefficient of friction and 
eliminate the need for lubrication; adjustment in case of 
wear is provided in the form of gib strips. The blade 
clearance is set by removing the bed cover panel and 
adjusting the blade block by means of a number of freely 
accessible screws. A non-shift grip on the material is 
ensured by an automatic hold-down consisting of a 
number of individual plungers operated by multiple disc 
springs. The speed of the cutting beam is 35 strokes per 
min. The height of the bed is 33} in 


A self-contained worm-geared drive has an electro- 
magnetic brake mounted directly on the worm shaft and 
an electrically operated clutch operated by a floor mounted 
remote controlled foot switch. ‘The machine ts designed 
for single or continuous action, and when set for single 
stroke, a cam-operated limit switch stops the machine 
automatically at the top of the stroke. The drive is 
completely enclosed, but easily accessible for maintenance 
and there are no moving parts outside the machine 

Electrical equipment consists of a high-slip 10-h.p 
3,000-r.p.m. motor for standard 3-phase supply and ts 
housed in a single panel mounted at the side of the 
machine; an overload protection device, built in, causes 
the clutch to slip when the machine is overloaded. A 
power-operated precision gauge with a front-view large 
scale indicator to show the position of the gauge within 
0.005 in. is operated by a master contro] switch giving a 
fast forward or reverse speed and a slow crawling speed to 
facilitate accurate final setting; the range is 24 in. An 
adjustable front zauge and a side squaring gauge are also 
included; the front gauge extension is 30 in. A centralized 
one-shot grease lubrication system is provided as standard 
equipment 

Overall dimensions are: height 604 in., floor space 145 in 
by 86 in., weight 13,500 Ib. 





Liquid Detergent for Industrial and Marine Use 
ASCO KLEAN, a liquid detergent cleaner, manu- 
factured in this country by D. A. Stuart Oil Co. 
Ltd., 11a, Albemarle Street, W.i, (a subsidiary of 
the Amber group of companies), is claimed to remove 
grease and dirt of any consistency from all types of 
machines and hard surfaces and can be used in either hot 
or cold fresh water or sea water. No stirring is required 
and while it is strong enough to deal with the heaviest 
type of industrial cleaning, it will not remove paint or 
harm the sxin; it can be applied by means of a rag or a 
spray gun. There are four types—-No. 403, an all- 
purpose industrial cleaner for machines, ceilings, floors 
and other plant; No. 407, a combined machine tool 
cleaner-germicide, primarily intended for use as a 
machine tool coolant sump cleaner; No. 415, a marine 
cleaner which readily emulsifies with sea water without 
heating, cleans tanks in cargo ships and tankers, removes 
heavy grease deposits, and when sprayed on the sea 
surface removes oil pollution; No. 416, for degreasing, 
does not require hot water and can be applied with a spray 
gun in order to reach inaccessible parts. 


G.B 


Improved Surface Treatment for Aluminium 
CHEMICAL surface treatment for aluminium which 
greatly improves the adhesion of paints, lacquers, 

enamels, adhesives and other coatings to the metal is one 

of the advantages claimed to result from the use of 

Chemlok 720, for which the sole selling agents in Britain 

are Durham Raw Materials Ltd., 1-4, Great Tower Street, 

London, E.C.3. With air-dried lacquers and enamels 

acrylic, cellulosic, butyrate, etc.), adhesion unmatched by 

any previous treatment is claimed and improved results are 
obtained with baked finishes (acrylic, vinyl, urea alkyd, 
melamine alkyd, epoxy alkyd, epoxies, etc.). Adhesion 
ootained is stronger than the coating applied and the 
paint film will fail cohesively rather than peel, which 
means that new highly-resistant paints and coatings adhere 
until completely weathered away. The high level of 
adhesion results from a chemical reaction forming polar 
organo-aluminium compounds of molecular thickness at 
the aluminium surface and producing an organic surface 
which exhibits greater compatibility and adhesive 


strength with the organic coatings subsequently applied. 
[he treatment is cathodic and prevents undercutting and 
blistering commonly encountered with anodic treatments. 
The process is fast, simple, economical and produces no 
sludge in treatment tanks. 

Continued in page 934 





Fig. 1.—-Electro-mechanical guillotine 
for single or continuous operation 
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OPEN FRONTED PRESSES - 


UP TO 180 TONS PRESSURE > 












WE ALSO MAKE 
Power Screw Presses 
Double Action type Drawing Presses 
Double sided Presses 

Single and Double Crank Presses 

All types of Automatic Feed Presses 
Minting machinery 

Cartridge machinery 
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Dust Barrier Curtaining 

UST BARRIER”, which was introduced by 

Anti-Dust Services Ltd., oi 53a Stafford Street, 
Dudley, Worcs., in 1958 as a curtaining or screening 
material to solve dust problems in industry, suffered 
initially from the disadvantage of being readily ignited 
Improvement has now been made, however, in the 
formulation of the impregnant, rendering it inflammable 
only in the presence of a flame, and resistant to chemical 
change. Experience has shown that the most effective way 
of hanging the material is by the use of wires and wire 
netting to form false ceilings and walls which not only 
exclude dust but also control air pressure and air move- 
ment within the screened area likely to be affected by 
air-conditioning plant, exhaust fans or draughts from 
doors and windows. When used around spray-painting 
booths it has been found that the use of curtaining has had 
the effect of ensuring that all overspray is drawn into the 
exhaust fans, away from curtaining material and that 
lighting has been improved. New plant has been 
installed by the company with a capacity of 12,000 yards 
per day for the home and export markets 


Automatic Tubeforming Machine 

HE “ Spiro 403 B.”’ tubeforming machine shown in 

Fig. 2 has been recently introduced in this country 
by the Spiro Investment S.A., 14 Rue de Romont, 
Fribourg, Switzerland; Fig. 3 shows a range of the 
finished products. The machine will produce tubes up to 
32 in. in diameter and 20 ft. inlength from any suitatle strip 
material including aluminium, copper, zinc, steel, zinc- 
coated steel, stainless and acid-proof steel and Monel 
Tubes produced by the machine are claimed to be 
especially suitable for air distribution systems because of 
the great structural strength and rigidity afforded by the 
4-ply exterior seam which together with the saving in 
weight in metal over rectangular ducts eliminates the need 
for many hangers as intermediate supports; the other 
uses for the tubes are grain handling, drainage, concrete 
column forms, etc. It is claimed that the machine will 
enable the net cost of tubes to be reduced by as much as 
66 to 80 per cent; where Spiro ducts have been used for 


Automatic tubeforming machine 


Fig. 2 
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air ducting in place of rectangular ducting, this has 
resulted in a saving of metal of from 8 to 20 pounds. 

The machine consists of a decoiler, a forming unit, a 
forming head, cutter and a run-off table. The decoiler 
holds two coils of strip up to 3,000 ft. long ; the strip is 
fed into the forming unit at the rate of 72 ft. per minute 
and the stand of the decoiler rotates to bring the second 
coil into operation quickly, allowing reloading at leisure. 

Forming units are available in three sizes for thickness 
from 0.15 in. to 0.037 in. and consist of three rollers 
acting in succession to form marginal flange and channel 
profiles ready for mating and locking ; pinch rollers grip 
the preformed strip pulling it through the forming unit 
into the forming head, which makes the positive lock 
joints of the tube; the rollers are loaded hydraulically, 
pressure being adjustable from the control panel. 

Forming heads have built-in lubrication and the oil 
coupling is automatically made when fixing the forming 
head to the base ; it takes less than 15 minutes to change 
the dimensions of the tube. 

The cutter is electro-hydraulically operated and self- 
adjustable for tubes of all dimensions ; it may be con- 
trolled by a movable end switch attached to the run-off 
table at a predetermined position for automatic cutting or 
from the panel board for variable lengths. 

The run-off table is adjustable to hardle any length and 
is equipped with electro-hydraulic discharge mechanism 
and a receiving ramp for the finished tubes. 

The electrical equipment consists of a push button 
control panel, changeover switch, main switch and micro- 
switch for automatic operations, all conveniently access- 
ible in front of the cabinet. There are four motors, total 
8 kW, consisting of a main motor (2 speed) and individual 
motors for the hydraulic pump, lubricating pump and 
cutter. 

The hydreulic unit consists of a pump with motor, 
solenoid valves, and oil container and the self-contained 
unit is easily withdrawn :rom one of the four inspection 
panels. Pressure is controlled from the instrument panel. 

These machines are already in operation in this country 
with the Carrier Construction Co. Ltd., Abbeydale Road, 
Wembley, Middlesex, Metal Sections Ltd., Oldbury, 
Birmingham, and the Winsor Engineering Co. Ltd., of 
Glasgow. 

Cont:nued in page 936 


produced 


Range of tube 
from strip 





DECEMBER 


1960 


SHEEI METAI 


Electrical Aids in Industry 


Electric Motors & Controls-1 





Most manufacturers today employ electric 
power through individual drives, which 
permit the right type of motor to be 
used for each machine. The range of 
motors available is very large and the 
factory executive could well be guided 
in his choice by the expert views of the 
motor manufacturer, the installing 
engineer or his Electricity Board’s en- 
gineer. The characteristics of the main 
types of motor are summarised below 


Squirrel-cage Motors 

These are the most straightforward and 
simple in design, and are therefore 
relatively cheap and robust in character 
They should be considered for general 
duties and in conjunction with variable- 
speed gears or couplings for applications 
requiring variable speeds, e.g., for 
crane drives 


Q 
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The squirrel-cage motor is very suitable 
for individual drive of each motion of 
single-purpose machine tools where the 
motor horsepower can be precisely 
specified. Itis suitable for driving pumps, 
fans, lifting hoists and woodworking 
machines. Textile machinery represents 
another field of use. 

Slip-ring Motors 

The chief advantage of the slip-ring 
motor is a very low starting current for 
a given torque, e.g., full-load torque at 
starting with a current about 10", above 
full-load current. This makes it suitable 
for applications r quiring a prolonged 





starting period with a load of high 
inertia. It also permits of speed variation 
below synchronous speed, though with 
some loss of efficiency. Typical appli- 
cations include fans, pumps, heavy 
lathes, grinders, boring mills, calender- 
ing machines and mine hoists 


Three-phase A.C. Commutator Motors 


The main characteristic of this type is 
variable-speed with uniform and 
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gradual acceleration and good efficiency 
over the speed range. Paper manufacture 
provides excellent examples of 1s use, 
e.g., in reeling, cutting and drying. 





A commutator motors are recom- 
mended for mechanised bakeries and 
for cranes and hoists where very slow 
speeds are frequently needed 
Synchronous Motors 

These are constant-speed motors. One 
particular advantage is that they can be 
operated at unity or even at leading 
power factor to correct a system 
suffering from lagging power factor, 
and perhaps so qualify for a reduction 
in the electricity bill. Pump and com- 
pressor drives are typical uses to which 
they can be put. 

Single-phase A.C. Motors 

In general, single-phase motors are 
used in light industries for drives not 
requiring more than about five horse- 
power or where a three-phase supply is 
not available. While their use is mainly 
limited to work of a light nature, they 
do fill a need in such duties as sewing- 
machine drives, portable hand tools 
and window-opening gear. 


Direct Current Motors 
For an unfettered performance where 
wide ranges of speed variation are 
all-important, the D.C. motor is un- 
rivalled. This means the installation of 
an A.C.-D.C. motor-generator set or 
rectifier to give the necessary supply, 
but the increased cost may well be 
worth while. When variable voltage is 
applied to the armature, a wider speed 
range is obtainable than with any other 
type of motor. Typical applications of 
the D.C. motor are: cranes, haulage and 
tippler equipment and high-speed 
printing. 

l For further information, get in touch 

{ with your Electricity Board or write 

! direct to the Electrical Development 

: Association, 2 Savoy Hill, London, 

; W.C.2. TEMple Bar 9434. 

! They can offer you excellent 

' reference books on electricity and 

! productivity (8/6, or 9/- post free) — 

: “Electric Motors and Controls” is 

; an example. E.D.A. also have avail- 

; able on free loan within the United 

| Kingdom a series of films on the 

! industrial uses of electricity. Ask 

|! for a catalogue. 
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Light-duty Spot-welding Machines 

IGS. 4 and 5 illustrate a range of small spot-welding 

machines rated at 8 and 16 kVA respectively, which 
are produc ed by Electro Mechan-Heat Ltd 
Kingston-on-Thames, suitable the manufact 
sheet-metal cabinets for the electronics, 
refrigeration and office equipment industries 
up to 18 s.w.g., as well ornamental wire-work 
guards, etc. using metal up to 10 s.w.g Iwo larger 
operated models with ratings of 30 and 40 kVA will 
on the market shortly 
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The smal] 8-kVA spot-welder is manufacture 
models, the PM11 and PM11.V rype 
available with either 12 in. (305 mm.) or 18 in 
arms which support the electrodes), of which 
arm 1s adjustable in height to give a variable distance 
between arms of from 4.5 to 6.4 in. (115 to 165 mm 
[ype PM 11.V has a greater range of adjustment, since 
its lower arm slides on a vertical pillar and is also reversible; 
this enables the distance between arms be varied from 
4.5 to 17.9 in. (115 to 455 mm 

The 16-kVA machine is again producec 
the PM 21 and PM 21.V. Both models can be supplied 
with 12, 18 or 24 in. (305, 457 or 610 mm.) arms Model 
PM 21 has a range of adjustment between arms of from 
5.7 to 7.6 in. (145 to 195 mm.); in Model PM 21.V, a 
reversible lower arm allows the distance between arms 
to be varied between 5.7 and 20.6 in. (145 and 525 mm 
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All the machines are fitted with a pedal-operated “‘trip”’ 
type switch, the weld pressure being determined by 
adjustable compression springs attached to the 
mechanism. The weld-time depends upon the speed 
with which the pedal is depressed; it will be found, how- 
ever, that surprising consistency of working can be 
achieved by an unskilled operator after relatively little 
practice 
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As an alternative, any of the machines can be fitted with 
an electronic timer, which comes into operation as soon 
as the compression springs have established weld pressure 
It is of the non-synchronous type employing cold cathode 
type valves. No warm-up period is necessary, and the 
timer hes a normal life of more than 50 million operations 
before any service is necessary. Weld-times of from 3t 
70 cycles can be selected with an accuracy of 5 per cent 
Ihe subassembly containing the timer is so designed that 
can be fitted as an extra to the standard machine after 
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Fig. 5.—16-RkVA spot-welding machine 


Chromate Conversion Process 


HE Walterisation Co. Ltd., of Purley Way, Croydon, 
Surrey, have developed a chromate conversion 
called ‘“‘Cromcote”, for the treatment of 
aluminium and aluminium alloys, which produces a 
chromate coating with claimed high corrosion resistance 
and excellent paint-bonding properties, in addition to a 
very low electrical resistance so that it can be used for 
electrical equipment with little impedance of circuit- 
making The coatings can vary in colour from almost 
colourless to a deep bronze with corrosion resistance 
generally increasing with depth of colour ; the colourless 
coating with a high resistance to corrosion can be achieved, 
however, by bleaching 
The solution can be obtained by adding 
Cromcote salts and 18 ml. nitric acid to each gallon o 
water and after stirring being allowed stand The 
solution should be contained in an acid-resisting tank and 
used at room temperature, 20-25 C. giving optimum 
conditions ; immersion time for parts to be treated varies 
from 10 sec. to 5 min. according to the depth of colour 
required. After immersion, the parts require rinsing in 
cold running water, followed by a hot rinse of a temperature 
10t greater than 70 C 
Continue 1 in 
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NEW FFHCILNY wa GRINDING 


PLus |L]| DOUBLE INSULATION 














Now! Wolf technical development produces two new heavy duty angle grinder 
designed completely to answer industry’s most urgent demands... with up to 
10°, greater power... low-temperature motors for greater overload capacity and 
reliability . . . LOW WEIGHT for extreme ease of control... plus DOUBLE 
INSULATION for absolute safety against all electrical hazards. 


THE DOUBLE INSULATED Tin. and Sin. HEAVY DUTY HIGH SPEED ANGLE GRINDERS TYPES Di-J7, Di-J9 
NEW 


EXCLUSIVE 
FEATURES 
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BENEFITS IN FULL 


There’s more to the DI-J7 and DI-J9 than we've 
space to tell you here-and there is a factual, 
l trated leaflet containing all the inform 
ation of value to you. See how the DI-J7 and 
DI-J9 can raise productivity in your business 
by filling in and posting thiscoupon TODAY! 
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Fig. 6.—Precision guillotine for 


high-speed production method 





Precision Guillotine 

1G. 6 shows a precision guillotine shearing machine 
suitable for high-speed production methods designed 
and manufactured by Rushworth and Co. (Sowerby 
Bridge) Ltd. of Sowerby Bridge, Yorkshire. The slide- 
ways have a two-degree forward slope and the slide moves 
downwards and backwards simultaneously on the down- 
ward stroke, giving a very clean sheared edge; the blades 
are of the finest quality alloy steel and have four cutting 
edges. The bottom blade is mounted on a blade block 
which is adjustable over its full length to permit accurate 

setting of the blade clearance. 

An electric motor with high-slip characteristics 1s 
mounted co-axially with the worm shaft and flywheel and 
the drive is transmitted through a multi-jaw dog- 
type clutch which is released by means of a solenoid- 
operated plunger. This is controlled by a foot switch at 
the end of a flexible armoured cable, which is useful 
when dealing with large plates, but alternative controls 
such as push-buttons mounted on the machine or on a 
pendant can be fitted if preferred. The standard hold- 
down is of the plunger type and mechanically operated, 
each plunger being individually spring-loaded. A 
hydraulic system with plungers operated from a master 
cylinder can be supplied if required. Lighting is provided 
behind the front guard to shine on the shearing area with, 
if necessary, a wire arranged to throw a shadow on the 
exact cutting line. A waste chute of lengtn suitable for 
the operating requirements is fitted to push cut off blanks 
away from the machine. Lubrication to all plain bearings 
and wearing surfaces is by a one-shot system and the worm 
and worm-wheel run in an oil-bath. 

The Rushworth “Series 25” guillotines 
steel capacity ranging from 6 ft. by | in. to 12 ft 
and the speed of operation is 60 strokes per min 


Welding Aid 

NEW piece of equipment, a “Dehydrator,” has been 
A specially designed by Weldcraft Ltd., Slough, Bucks, t 
remove moisture from generated acetylene gas when 
supplied to a gasfluxer, a unix which automatically adds 
flux to the flame in welding operations. Generated gas 
invariably contains some moisture and unless this is 
removed before the gas enters the gasfluxer it causes the 


have a 


muild- 
by | 
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flux to precipitate ; this fact ha. until now prevented the 
use of generated gas with the fluxer 

The “‘Dehydrator”’ is fitted between the hydraulic valve 
serving the welding point and the gasfluxer. It has an 
overall length of approximately 30 in. with a cylinder 
diameter of 34 in. and is fitted with brackets for wall 
mounting. The gas passes throuvh an inlet into a tube 
where most of the moisture is deposited by gravity 
Leaving the tube, it passes through Silica Gel which 
removes the remaining moisture. The bright blue Silica 
Gel crystals are visible through a sight glass and when 
saturated they turn pink indicating that they need renew- 
ing. The water inside the gas tube can be drained 
periodically and the cylinder emptied of Silica Gel by 
removing two plugs. 

The charge of Silica Gel is sufficient to process several 
hundred feet of gas and should last for some considerable 
time. It can be regenerated by heating to a temperature 
of approximately 300 F, the processes of absorpuon and 
activation being reversible and illimitable 


Dozens Counter 


IG. 7 illustrates a counter, having the first wheel digits 

0 to 11, introduced by the Components Division of 
Lancashire Dynamo Electronic Products Ltd., Rugeley, 
Staffs., as a further addition to their Series F43 electro- 
magnetic range. This is particular interest where 
accurate and reliable counting im dozens or inches is 
required. ‘Two versions are available having maximum 
speeds of 1,500 and 2,400 counts per minute and including 
plug-in construction and optional reset facilities. 

Continued in page 940 
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DO wou USE 


Any width up to 12° (SPHOR 
Thicknesses down to .002° 
To British Standard Specifications 
407 2 and 407/3 RK(N/ 


J.F RATCLIFFE» LTD. 


NEW SUMMER ST. BIRMINGHAM 19 
Telephone: ASTon Cross 3576 (PBX) = 
Telegrams: RODENT BIRMINGHAM 19 











FABRICATE YOUR OWN SPIRAL LOCKSEAM TUBING 
FOR AIR CONDITIONING and VENTILATING DUCTS etc.. 


SPIRO 2038 
hae ~HINe 


~~ ~ HI 


ror Maree writs to: SO © INVESTMENT S.A. rritouna suitserang 
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Butt Welding Equipment 
1G. 8 shows a special purpose sheet clamping machine 
supplied by Courtburn Positioners Ltd. of Kempston 
Hardwick, Bedford, for butt welding titanium sheets 
varying in thickness between 0.022 in. and 0.128 in. and 
up to 10 ft. in length. Infinitely-variable speeds of 2 to 
4) inches pet minute can be achieved, the speed constancy 
being held to plus or minus half per cent by electronic 
ontrol of a motor-driven leadscrew, which traverses the 
welding torch. The sheets are held between twin bank 
if pneumatically operated clamps prior to welding 


Clamping machine for butt welding titanium sheet 


Fig. 8 





Portable Spot Welding Gun 

HE “S15 Autospot” lightweight portable spot welding 

gun, Fig. 9, which is produced by Portable Welder 
Ltd. of Castle Mills, Buckingham, Bucks., weighs only 
24 Ib. and is designed to weld mild steel, stainless 
and galvanized, down to 2 by 14 s.w.g. It is operated 
from a 15-amp. 230/250 volt supply and is fitted with an 
electronic timer contactor unit; transformers wound for 
380 volt and 110 volt are also available lip pressure | 
adjusted by turning a star wheel situated under the 





carrying handle, and by means of a toggle action tip 
pressures of up to 550 Ib. are achieved There is a Clas 
H silicone insulated transformer, the sccoudary winding 
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)f which are firmly bolted to silver-plated top and bottom 
barrels into which the electrode arms are fitted, thus 
ensuring no current loss. The gun is usually supplied 
with four sets of air-cooled arms which are changed by 
a single Allen-type nut loosening cotters which hold the 
arms in position. A pedestal stand is also available to 
convert the gun to foot operation for use on small 
dimensiona! work. 


Tank Transducer Assembly 
for Ultrasonic Cleaning 

HE Dawe, Type 1160 T52 14 gallon (B.I.) ultrasonic 

cleaning tank, Fig. 10, designed for use with the 
Dawe, Type 1150 500/125 W generator, has a 40- 
kilocycle piezo-electric transducer mounted within the 
tank base, covering the full floor area. The unit is 
built of welded stainless steel, with internal tank dimen- 
sions of 8 in. by 64 in. by 10 in. deep. The overall 
depth is 134 in. and has a 1-in. flange at the upper edge, 
enabling the unit to be mounted in a bench aperture. 
rhe unit is suitable for small part production line cleaning, 
surgical instrument and hypodermic needle and syringe 
cleaning, and for laboratory and experimental work on 
cleaning, plating, solvent acceleration and tissue disinte- 
gration. Available from Dawe Instruments Ltd., 99-101 
Uxbridge Road, Ealing, W.5 











9 Cleft 

pot 
10 (above Ultrasomic cleaning 
with transducer mounted withi» 


tne tanR 














DECEMBER 1960 









STEEL 
SHEETS 
BLACK 

GALA ANISED 
CORRUGATED 


WWOILAL 


hos all Yh, Ya 


Pini sts -- 








A thie Liketiine 


"As 





SHEET METAIL INDI /STRIES ) 








BLACK STEEL SHEETS 
MEDIUM and HEAVY MILD STEEL PLATES 
BARS and SECTIONS 

GALVANIZED STEEL SHEETS, Corrugated 

and Flat 

GENERAL HOT-DIP GALVANIZERS 
METAL SPRAYERS 

SHEET METAL WORK, Light and Heavy 


WE SPECIALISE IN ROLLING WIDE STEEL 
SHEETS AND IN HOT-DIP GALVANIZING 
EXTRA LARGE FABRICATIONS 


Smith and McLean Ltd. | 


179 WEST GEORGE ST., GLASGOW, C.2 ie 
iy 



































Phone: CENtral 0442 Grams: CIVILITY Glasgow 

Works: Gartcosh Steel and iron Works, Gartcosh, nr. Glasgow. Milnwood Stee! & 

Iron Works, Mossend, Bellshill. Clyde Galvanizing Works, Mavisbank, Glasgow 
Kingston Galvanizing Works, Port Glasgow 





Especially in the KITCHEN 
there’s nothing to touch 


4] in, (?) 
LCOS OL AINC 





because what does touch it 

in the way of unavoidable spills or splashes, 

food or liquid, hot or cold, milk, acid, 

does not stain it, cannot corrode it 

and can be removed immediately. 

Get in touch with the leading 
Vitreous Enamellers to the Trade 


THE RUSTLESS IRON CO. LTD. 
Trico Works, Keighley, Yorks, 
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TOGGLE BOLTS 


for 
Woodand Metal 
Boxes. 
Food Canisters. 
Instrument Cases. 
Factory Equipment, 
etc. 
MADE IN ALL SIZES. 


Catalogue on request. 


PARKER (TOGGLES) LTID. 39 wiLson sT., LONDON, £.C.2  ’Phone: Monarch 8629 





“GOLIATH”? Portable 


| ELECTRIC HAND SHEAR 
Cuts up to 14g. M.S. also Hard Stainless Steel 


| 

| 

| BRITISH 
| MADE 
| 


i 
| 
| 


The “*Goliath'’ Portable Electric Hand 
Shear is indispensable wherever sheet 
metal of any class requires cutting. It will 
cut steel, aluminium, brass, copper, zinc, 
, fibre, etc., etc., and without burr. It will 

cut straightsand curves with equal facility, 
| WEIGHS CNLY large or small c'rcles. Easy to operate, 
litele or no pressure is required behind 
| 6 Ib. the machine, which finds its own cutting 
speed (hard pressure does not increase 
cutting speed) 


| ARTHUR DRYSDALE 
AND CO., LTD. 

| 0958 COMMERCE ROAD, WOOD GREEN, LONDON, N.22 

| Telephone: Bowes Park 7221 





‘HAND & POWER PRESSES 


OF ALL TYPES & SIZES UP TO 
400 TONS PRESSURE 


Motorised. 
Geared or Ungeared 
Adjustable Stroke 
Self-Oiling Flywheel 


or Sight Feed 
Lubrication. 


Safety Catch. 
Hand Guards. 


Automatic Feeds 
Rigid or Inclinable. 


— 


SWEENEY & BLOCKSIDGE (P.P.) LTD. 


SONIA WORKS, SALTLEY, BIRMINGHAM 8& 


Telegrams : Telephone: 
Sonia, Birmingham EAS. 3231/2 
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Pneumatic | | ODDIE FASTENERS 


Die Cushions —- for 


BETTER PRESSINGS *# 








The fastener with endless applications in the 
Sheet Metal Industry. 


SIMPLE—POSITIVE—SELF LOCKING 


Made in a variety of types and sizes. Special 

fasteners to suit customers requirements 

Used on quickly detachable panels, inspection 

doors, access covers, machine guards, pane 
covers, fairings, box lids, etc 





For full details and literature apply to: 


FOR DETAILS APPLY:— 


WORSON DIE CUSHIONS L™. | | ODDIE BRADBURY & CULL LTD. 


SOUTHAMPTON 


Telephone: 55893 Cables: FASTENERS SOUTHAMPTON 








Dept. M., RABONE LANE WORKS, SMETHWICK, 
STAFFS. Tel.: SMETHWICK 0939 














BENT // HOT DIP 


matlcnal (7/\| VANISING 








METAL & TIMPLATE 
INDUSTRIES 


SPECIALITIES 
WIkE SAIL AND 


DRUM HANDLES 
IN ALL SIZES FOR f D EA L 
PAINT, OIL AND 
OTHER 
CONTAINERS PROMPT CASEMENTS 


COLLECTION (READING) LTD. 
* | GALVANISING DIVISION 


PROMPT READING 
DELIVERY * 


ra Hot dip Galvanisers for 
all Trades 


BRADLEY i BY RCH “amon 63211 Extensions to plant & equipment enable 


WIRE COMPONENTS (10 lines) us to process 3,000 tons per month 


LIMITED 
65, LONDON WALL, LONDON, E.C.2 | (SAMUI) [7] 9-7/7 a oa 


PHONE : NAT. 7518 "GRAMS: CLAVIGER, STOCK, LONDON 
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TINMENS, PLUMBERS AND OTHER QUALITIES 
PERFORATED WIRE or TAPE, Solid or resin cored 


METALS FOR TO BRITISH STANDARD SPECIFICATIONS 
INDUSTRY or 


} 
J. & F. Pool Perforated Metals are today giving | 
splendid service in over 40 great industries 
it is first-class equipment at the right pricel 


| BATCHELOR, ROBINSON & CO. LTD. 
Pool ) 19 BORDESLEY PARK ROAD - BIRMINGHAM 10 


S&F POOL LTD | | GRAMS: “STANNUM, BIRMINGHAM" PHONE: VICTORIA 2291-2 
HAYLE, CORNWALL. Hayle 3213 











cee wale 


invemcce Seam Welders 


PRESS GUARD | 


Easy feeding through ex- | 

coptionally lar; aperture | 

with perfect safety for the 

operator who can close the | 

*‘Camiock” guard either 
ae © peer 





y or y 
with the Newmatic | 
Sequential Air Operation | 
Unit. The Guard design 
avoids taking up tool space 
and large ares top tools | 60 kVA 39” arm seam welder 
are accommodated. inter- 
locks are provided with the | 
clutch and crank shaft. 


Send for detaiis today given | 
in Leaflet No. 41. | 
Welds 16 gauge M.S. Sheets at 4} ft. per min. 
@ Self-contained motor drive. 
@ Variable mechanical pressure. 
@ Primary tappings on transformer for wide 
range of secondary voltage. 
@ Straight and circular seam welders available, 
Pheorgragh by pormicsion of giving air-tight joints tostand high pressure. 
Messrs. Taylor & Challen Led. ALSO PATENT SCALING MACINES AND SPOT WELDERS 


PRICE MACHINE GUARDS LTD. | write to-day for full particulars 


Powke Lane, Old Hill, Staffs. The WESTMINSTER ENGINEERING Co, Ltd 


Tel.: Cradley Heath 66423 (Dept. R.W.5.) 
’Grams: “‘Prigard’’ Cradley Heath Victoria Road, Willesden Junction, London N10 
Tel: ELGar 7372 (2 lines) 
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CLASSIFIED ADVERTISEMENTS 


PREPAID BATES: TYPE ADVERTISEMENTS (no blocks) 2/- per line or 24/- per single column inch (12 lines per inch). Minimum 
charge 8/- (4 lines). Average number of words per line 7. 

DISPLAY ADVERTISEMENTS (with or without blocks) per single column inch (width 2 ims.) 12 insertions £1. 10. 0. each, 

6 insertions 21. 13. 0. each, single insertion £2. 0. 0. (pro rata larger spaces). BOX NUMBER 2/6 including postage of replies. 











Advertisements (accomnanied bv a remittance) and REPLIES TO BOX NUMBERS should be af heat to the Classified Advertis 


Manager, ‘‘ Sheet Metal Industries,’ John Adam House, 17-19, John Adam Street, Adelphi, London, W.C.2. Telephone: TRAfalgar ‘617 1. 





MACHINERY and MATERIALS;|MACHINERY and MATERIALS FOR SALE—contd. 
WA 


IN BOX Plant and Presses required 
suitable for round and irregular con } 
tainers manufacture.—Modern Packages Ltd., 
Phoenix Works, Uxbridge, Middlesex | SEB B88 
« FFCUTS required, 16, 20 and 22 SWG 
£2) to £30 per ton (delivered) paid 
for good quality 18 and 24 SWG. also STA | N LESS STEEL SH FETS 
required Goddard Engineering Co Ltd., 


street Burslem, 
Stoke-on-Trent Type 304. 2B. 10, 14, 16, 18, 20, 22 S.W.G. 

















(OTHER TYPES OF SHEET & PLATE ON QUICK DELIVERY) 
MACHINERY and MATERIALS 


FOR SALE DERBY & Co. Ltd. 


4 LONDON RD., SHEFFIELD 2. Tel: SHEFFIELD 28879 





ILD Steel Round Plates, 4 in. to 12 in 
diameter by } in. to } in. thick. Good 
clean material. Offers to Chain Link Fencing 
Ltd., Primrose Hill, Kings Langley, Herts 
Tel.: K.L. 404 | es 

















EE & CRABTREE Power Edge Folding 
Machine for sale. For hooking the edge 
of sheets up to approximately 20 S.W.G. mild 
steel, Adjustable finger gauges. Treadle | NORMAN E. POTTS (MACHINERY) LTD.,| "ed 
clutch. Automatic clamping. Maximum hook £1.15 so | 2 ft. 10 in. wide overall. Complete with 
formed } in. deep Working length 30) in 151-154, Sandy Lane, Birmingham, 12. | chargers, adjacent self-heated drying cham- 
. J. Edwards Limited, 359, Euston Road, Tel. VIC, 1278. | bers, recording and controlling equipment. 
London, N.W.1; or 41, Water Street, Birming | MUFFLE FLAT FIRING FURNACE. Incan- 
ham 3 roma tea is ee ee > Jescent Heat Co gas fired 7 ft. 6in. x 
3 ft. 6 in. wide x 2 ft. 9 in. deep overali. 
Complete with charger, recording and con- 
Bs ARGON-ARC WELDING SET | trolling equipment 


Type CPU300/Q. Hardly used. £350 PEBBLE MILLS Stecle and Cowlishaw 
One each 5 cwrt 200 Ib 63 Ib Four 


| TOSHUA BIGWOOD Under Feed Stokers VITREOUS ENAMELLING PLANT 
: brand new, 850,000 B.T.U. capacity 1 





Galvanized Hot Water Storage Tank Cylin-| > MUPFLE HANGING FURNACES. Incan- 
ders, 125-300 gallon capacity | descent Heat Co., oil converted to gas 


14 ft. 6 in. x § ft in. deep x 





Voucher Screwing Machine, } in. capacity 
New £200 Grinding Machine for tangen New KEETONA 6 i i in. under: | 143 Ib 
tial dies for screwing machine. New 25 crank Guillotine DOUBLE JAR MILI 6 Ib. ea 
ICI Degreaser Type V.3 New £100.| New TRIUMPH & I vercrank | Tilgehman ROOM SHOTBI ast Hand 
Conway-Tulhurst Ltd., Air, ort, Cardiff Guillotine. 400/350 | rotated atte 6 ft. dia. with 4 ft. high divi- 
Cardiff 45334 New FICEP MODEL size 10 and 13 standard,| sion 7 ft. sq. x 8 ft. high. Cyclone 
_ combined Punching Shearing Cropping Tilghman WHE El ABR ATOR with Steel Con 

TIRE TUCKING MACHINE for sale and Notching Machines, 400/3/S0 | = 3 ft. 3 im. x ft. dia. 4 speeds and 
Ww At present set up for wiring the tops| CARDIFF NO. 1 combined Punching, | _eNerné SHOTBI AST BARREI 
of buckets with cones for 10 in., 11 in Shearing. Cropping and Notching Machine, | labman t t ¢ . ft. 11 in 
12 in. and 13 in. diameter Arranged motor nag! Es, ae ee , h roll typ Cy oe r nha : 

Vv 400 3° 50 ( acity ) 5 i { ; m ree o € . 
eas by any height. F- J % Edwards: Plate nding Machine type LTP.‘ Ti —— a ~. _ e ad ARRESTER wit 
‘5 ston e motorised 400 3 SO ~ r ~ 

rhe Water aa iho se sadding New STECO 6 ft. x hree roll Plate | Ja kman CABINET SHOTBLAST Mt 
: Bending Machine. type LTP.5, motorised x ft. 6 in. floor. Combined Dust I 
400 /3150 Olympia MOTORISED SIFTER, 1 ft. d 


PEXTO 3 fr 14 g. hand operat ol 
on 2. * 7 & Mee renee © ENTWISLE AND KENYON LIMITED 


beam Folder. 400/3 50 Accrington, I \ Tel. 3263 
COLD REDUCED ah. Peanieiine es pele 
STEEL SHEETS at Thames Road, Silvertown, F.16 

THOS. W. WARD LIMITED, || “CHICAGO” PRESS BRAKES 
U.S.A. Origin at Mill prices for Oe cae leer fas Arr 
early shipment. | incepta ee pects, 4%, x Wet oe 
» 6 ft. x 18 g.— 6” throat—25 tons 
BARTELLA LIMITED -  Oft. x 16 g.— 6” throat—25 tons 
TIME RECORDERS ‘-m tect eo 
3 CHESTERFIELD GARDENS, RENTAL SERVICE ides tor work within teaphaemmiee. Waren 


‘ — a Sa strokes up to 50 per minute. Foot contro! 
LONDON : Ww.1 TIME RECORDER SUPPLY All steel construction. 


Tel.: GRO 3369 Telex: London 23369 & MAINTENANCE CO., LTD. Reasonable prices. Circular on request 
Cabli Aletrab London Hop 2239 c 

ables || 167/180, 20noven man sy.LonooN,¢.£.: || TH OLIVER MACHINERY CO.LTD. 

196 DEANSGATE, MANCHESTER, 3 
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MACHINERY and MATERIALS FOR SAL E—contd. 








FOR 


4 TAS Duct Fabrication 


Which makes 
'two kinds of 


ATLAS STEELS (ENGLAND) LIMIT D ‘orks, the 
. and ‘ Drive’ 
Offer early delivery of ot ana 
jot cleats 


STAINLESS STEEL have machine- 


made uni- 
formity and 


strip, sheet, plate and bar, including | caimot vary. 
; : | Both are pro- 
Sendzimir rolled sheet and = peo 


; 5 : many sets of 
, each of 

coil up to 48° wide. Sun ‘samt 
th 

WAREHOUSE * COMPETITIVE PRICES 2 Me any 


CRADOCK ROAD, LUTON, BEDS. Telephone LUTON $2331/3) 


LEO RAPP (STEEL) LIMITED 8 clest 


Steel Stockholders Send for circular and samples 


Wimborne Avenue, Norwood Green, Southall, Middx. 
Telephone : Southall 2322 Telex: 25172 THE OLIVER MACHINERY 
Mild Steel Sheets, C.R.C.A., C.R.G.P., E.D.D., Zinc Coated, Galvanized. CO.. LTD 
Plates up to 6". Black and Bright Mild Stee! Bars, Flats, Sections. * . 
Primes and Non-Primes. Capacity for shearing and profile cutting. | 196, DEANSGATE, MANCHESTER, 3 


























KINGSLAND FOR ALL SHEET METAL WORKING MACHINERY ___-- - 


BENDING ROLLS 


HAND POWER 
’* 18G — £27.10.0 6 £425.0.0 
16G — £45.10.0 £807.0.9 
16G — £82. 5.0 £853.0.0 
£1,302.0.9 


GUILLOTINES 


TREADLE Power (cont.) 

3 18G £61.10.0 6 14G £509.10.0 
4 18G £90. 0.0 6 10G £610. 0.0 
3 16G £80. 0.0 8 14G £817.10.0 
4 16G £99. 0.0 8’ 10G £917.10.0 


POWER OVERCRANK 
4 » 14G — £377. 0.0 6 4° — £1,406.10.0 
4 10G — £516.10.0 8 ry £1,925. 0.0 
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MACHINERY and MATERIALS 
FOR SALE AND WANTED 





a POWER TOOLS 


used, bought, sold, exchanged 
lind Drysdale and Co., Ltd., 38. 
Commerce Road, Wood Green, London 
N.22. Bowes Park 7221. 





BOOKS 





‘EVN BOX Engineers and others concerned 

with sheet metal Production problems 
should have a copy of * Tin Box Manufac- 
ture,"" by J. W. Langton, M.B.E., B.Sc.. 
M.1.Mech.E., obtainable trom Canning Pub. 
lications, 14, Coleman Street, London, E.C.2 
price 31s. 6d. post free. (Leaflet free.) 





SITUATIONS VACANT 





Sales Representative required 

for Machine Tool Company, London, 
specialising sheet metal working machinery 
Preference to epplicant with practical experi- 
ence of mechanical and hydraulic presses and 
tooling. Area Home Counties North of 
Thames. Car provided. Salary and commis 
sion according to experience. Reply Box No 
973, Sheet Metal Industries 17-19, John 
Adam Street, London, W.C.2. 


FANECHNICAI! 





ZV STIMATOR, 
electrical 
piece-work time 
Required by 
EXTOL ENGINEERING LIMITED, 
Barnet Trading Estate, High Barnet, Herts. 


experienced in sheet metal 
product manufacture With 
setting experience preferred 





GONTRACT WORK REQUIRED 





ET US quote you for metal spinnings in 

all metals up to 25 in. blank.—Wades 

(Halifax), Ltd., Arden Works, Fenton Road. 
Halifax. 





“NHEET Metal and Light Constructional 
& Engineers require work of a general and 
varied nature. Capacity available 8 ft. x 4 in. 
Box No. 975 Sheet Metal Industries,’’ 
17-19. John Adam Street. London, W.C.2 


CONTRACT WORK 


REQUIRED—contd. 








welcome enquiries for 


RESS WORK of all descriptions carried 
out. Deep Drawing up to 15 in. deep, 
Blanking and Forming up to 80 tons.—Wades 
ee. Lid., Arden Works, Fenton Road, 
alifax. 





\ YE specialise in slitting your own 
material in widths from } in.-4 in. 
and gauges from .010 in.-.064 in. and would 
all types of material 
Quick delivery guaranteed 
ALEX J. CHEETHAM LIMITED, 
Dob Lane Mill, Morton Strect, Failsworth. 
Manchester. 








PRESS CAPACITY 


available 


eos Sans ont Comes Cees eo tee 
and 90 tons double action. Old Hill, 

Staffordshire area. 

Write Box No. 977, ‘‘ Sheet Metal industries,’ 

17-19, John Adam Street, London, wel 








|METAL SPINNING 








& 
SHEET METAL WORK 


Enquiries Invited 
ALFRED A. CORRE & CO. LTD. 
23, JACOB STREET, LONDON, S.E.1 

Telephone: 2888 














VITREOUS 
ENAMELLING 


Capacity available for Sheet 
Metal Parts 


ALSO FACILITIES FOR FABRICATION 


We are noted for Prompt Service 
and Highest Quality 


JOHN KING & SON (ENAMELLERS) LTD. 
P.O. BOX NO. 4, CHESTERFIELD 








HEET METAL Fabrications of precision 
and repetitive nature a speciality.—Wades 
(Halifax), Lid, Arden Works, Fenton Road, 
Halifax. 
RECISION Sheet Metal Work for the 
Radio and Electrical Trade. Chass, 
Panels, Brackets. etc. Power "ress capacity 
up to 100 tons. Press brake capacity up to 
10$ tons 8 ft. x 7/32 in. Al‘i spray and stove 
finishes A.LD. approved.—The Kaymet 
Company, Kaymet Works, Sylvan Grove, 
London, S.E.15. Telephone NEW Cross 6644 


DRAKESONS——— 


(GENERAL METAL SPINNERS) LIMITED 





CAPACITY UP TO 72° 
IN ALL METALS 


SPECIALISTS IN STAINLESS 
STEEL HYDRAULIC SPINNING 


SHEET METAL ENGINEERS 


21 PARKHOUSE STREET, CAMBERWELL 
LONDON, S.E.S. RODney 


5626/27 / 











BENT WIRE ARTIOLES 
SMALL PRESSINGS 
REPETITION-TURNED PARTS 











BAK 


ATKINSON, LTD: 
Works, Shipley, Yorks 


w. B. & U. 
Rosre Street 











DOMINANT WORKS - 
(opposite Woothby Road) 





METAL SPINNING OUR SPECIALITY 


UP TO 9 ft. DIAMETER 


(HYDRAULIC AND FLOW TURNING) 

POWER PRESSWORK to 250-ton capacity, including Hydraulic. 
GENERAL SHEET METAL WORK, ARGON, ARC & OXY-ACETYLENE WELDING 
DEEP DRAWN PRESSINGS 
SHAWE METAL SPINNING WORKS 


ELTHORNE ROAD - 


LONDON, N. 19 


Telephone: ARChway 6631/4 











SHEET METAL INDUSTRIES DECEMBER 1960 











For SHEET METAL WORK 


We undertake sheet metal work of every description 
and offer a service specialising in prompt and accurate 
work. Small or large quantities can be handled and our 
design department will be pleased to advise you on your 
particular problem. 


Consult — 


H. KIMBER LIMITED 


EE Ala 6 HIGH STREET, COLLIERS WOOD, S.W.19 
cabinet for electrical Telephone: LiBerty 7281 (4 lines) 


control gear 




















CLASSIFIED 
ADVERTISEMENTS 


for the 


JANUARY ISSUE 


Should be sent to the 


Pressings in all metals, also in paper, P.V.C., CLASSIFIED ADVERTISEMENT 


etc., for all trades. Accuracy, precision and MANAGER 
high quality are assured by an engineering " 


skill based on long experience. For reliability “SHEET METAL INDUSTRIES" 


and good service, it will pay you to send us 
your enquiries. John Adam House, 
17-19, John Adam St., Adelphi, 


| Cc lA O L L S London, W.C.2. 


by not later than 





10 COMMERCIAL STREET, BIRMINGHAM | 


Telephone : MIDiand 0632 147 DECEMBER, 1960 






































za Y 
HEE, 


ALL SECTIONS /& | SIZE GENERAL SHEET 
: | METAL COMPANY 


(BURY) LIMITED 


© 
PARSONS LANE, BURY, 


LANCS. 
Phone: BURY 691 











DECEMBER 1960 SHEET METAL INDUSTRIES 











THE 


SKERNE WORKS 
LIMITED 


ALBERT HILL, DARLINGTON 
(Tel: Darlington 5612) 


Specialities Press Tools for the Tin Box and & 


Sheet Metal Trades 


Mokers of Press Tools to blank, form and curl in one PRESSINGS 
operation. Covered by patent No. 833055 
PRESSED SECTIONS 


DIE FORGINGS | COLD FORMED SECTIONS 
POWER PRESS REPAIRS | FABRICATIONS 


Send for List of Second-hand Presses and | MACHINED PARTS 


Machinery 
IN ALL METALS 


H. & G. HOPTON (Est. 1870) 


219-221 BLACKSTOCK ROAD, LONDON, N.5. 
Telephone: Canonbury 9444/5 | All enquiries promptly dealt with 




















Spinnings up to 15 feet 
in DIAMETER 


ow > 8 3 6). OTe). ie. YO OR. 4 0 0. °S 6 Oh. CLO Oy & Ok 


...are now in a position to offer spinnings up to 15’ 0” in 
diameter. May we have your enquiries for Spinnings 
deep drawn pressings in all metals up to 500 ton Triple action 


Hydraulic, Fabrications with argon welding and X-Ray. 


Head Office and Works: WESTWOOD ROAD, WITTON, BIRMINGHAM 6 Telephone: EASe 1561 
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COLD-REDUCED 
HOT-ROLLED 
Black or Galvanized, also 
plates up to jin. inclusive 
SHEARED TO YOUR SIZES 


WOLVERHAMPTON 
Mitre Works, Eagle Street 


Telephone: Wolverhampton 27771 (8 lines) 


Telegrams: ‘Spencerian 
ROYTON 

Stadium Works, Dogford Road, Royton 

Nr. Oldham, Lancs 

Telephone: Oldham Main 02/1 (3 lines 
BRISTOL 

Rosegreen Road, St. George. Bristol § 

Telephone Bristo! 656146 
LONDON 





. SPENCER & CO. LTD,, WOLVERHAMPTON 
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